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ANNUAL REPORT OF THE COMMISSIONER OF 
AGRICULTURE. 


The year 1910 has brought.a good degree of prosperity to 
the farmers of Maine. This is an indication of the general 
prosperity of the State, as “When the farmers prosper all other 
pursuits likewise prosper.” The results of the steady progress 
and development in the science of agriculture, which have been 
greater during the last ten years than in the twenty years that 
preceded them, are seen in all the farming communities. The 
necessity of acquiring a knowledge of the principles which 
underlie their farm operations, and conducting their farming 
on a business basis, is well recognized by the majority of farm- 
ers. The idea of co-operation in their efforts is constantly 
gaining ground, and many co-operative associations have been 
organized during the past year. The principles of co-operation 
are as applicable to the farmer as to the members of any other 
pursuit or profession, and much benefit is sure to accrue from 
uniting their efforts. 

With all the aid that the United States Government is giving 
to the agricultural population, directly and indirectly, and that 
received from the State, and the many organizations in the 
interest of agriculture, there is no reason why the farmers 
should not take courage and avail themselves more of their 
opportunities. 

That there is an increasing interest in agriculture in this 
State is manifest from the numerous inquiries received by this 
Department from parties all over the country, for information 
in regard to procuring Maine farms, the best sections for dif- 
ferent lines of farming, etc. It is evidently a widespread opin- 
ion that Maine is a good state in which to follow the pursuit 
of agriculture. _ 


FARM CROPS. 


The abundance of rain in the early part of the season assured 
to the farmers a bountiful hay crop. Owing to the severe 
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drought of the two preceding seasons, it was thought that it 
would take several years for the grass fields to be restored to 
their natural vigor, so that they would produce as much as 
formerly, but the recovery from the drought was surprisingly 
rapid. Those fields of clover that seemed to be practically 
ruined were revived by the warm, wet season to an extent 
almost beyond belief. The farmers of the State have not 
received such a large hay crop for years. The lesson learned 
from previous short hay crops was heeded, and an unusually 
large acreage of forage crops for summer and winter feeding 
was planted, from which a good supply was harvested. Large 
crops of small grains were also raised; and the question now 
confronting the farmer is that of finding more stock to which 
these crops can be fed. 

The acreage of potatoes was equal to that of last year, and 
the weather conditions in the great potato county of the State, 
Aroostook, were far superior to those of last season. An 
abundant crop of potatoes was raised and while in some sec- 
tions of the State rot has been reported, as a whole the crop 
is in better condition than last year. Potatoes are bringing a 
fair price, and the indications are that they will be disposed 
of at a price above the average of the past few years. 

A very much larger acreage of field corn was planted and 
the yield and quality are much in advance of former years. 
The acreage of sweet corn was also much larger than the aver- 
age and as a whole the crop was better than any that we have 
raised for many years. ‘The season has been favorable and 
this year’s sweet corn has been a very profitable crop for the 
farmers. The price received at the factory for the corn pro- 
duced on some of the best acres was more than $100, and very 
many acres brought from $85 to $90. There was also a great 
yield of fodder. 

THE MAINE ORCHARDS. 


The apple crop in some parts of the State was very light. 
There have been a few reports from the central and southern 
parts of the State of a fair crop of apples of good quality, but 
on the whole, throughout the State, not much more than fifty 
per cent of the usual crop was harvested. The small crop of 
this year, however, has not discouraged the orchardists. The 
Gregory gift and the prizes following this, and the special fruit 
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institutes that were held in the fruit sections early in the year 
have aroused an interest and enthusiasm in the orchard indus- 
try such as we have never seen before, and farmers'in all the 
fruit sections of the State are setting out new orchards and 
renovating their old ones. Nearly 200 acres have been entered 
for the Gregory prize, and many large orchards have been set 
in addition to these prize acre orchards. These orchards have 
been set with special care, and are looking well. Blanks have 
been sent by the Department to each contestant, asking for the 
name of the trees, the growth they have made, their general 
appearance, the kind of crop that was planted, the method of 
caring for it and the profit. There has been more interest 
manifested in this one farm industry this year than for several 
years, and much intelligent work has been done in caring for 
the fruit. 

At the annual meeting of the State Pomological Society there 
was a great display of very fine fruit. The amount in boxes 
and barrels was exceptionally large, and the fruit came to the 
show in perfect condition. Great credit is due to the officers 
of the society for the attractive manner in which the display 
was arranged. This was the largest and finest exhibition of 
fruit ever held in the State. It is evident from this exhibition 
that some of the farmers of Maine are taking better care of 
their trees and know how to produce good fruit. 

A report of the orchard work and other information in rela- 
tion to our fruit interests will be found in the report of the 
State Entomologist, which is a part of this volume. 


INSECT BESTS: 


The nurseries are carefully inspected each year, and we be- 
lieve that the suggestions offered by the State Entomologist 
and his assistant, in making these inspections, in the line of 
growing stock free from insects and diseases, have been of 
much assistance. Orchard inspection has been carried on as far 
as consistent with other work. Practically all of the orchards 
set for the Gregory prize have been inspected by a representa- 
tive of the Department. 

The work of exterminating the gypsy and brown-tail moths 
has been carried on in the same manner as during the previous 
year. Great credit is due to the gypsy moth force for their - 
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efficient work in checking the spread of this insect. While we 
have endeavored to do the best work possible with the funds 
at our disposal, the infestation of this pest is now a serious 
menace to our forest, fruit and shade trees, and a grave danger 
confronts us if means are not provided to actively prosecute 
the work. 

Most of the cities and towns infested with the brown-tail 
moth have done good work in ridding their trees of this pest, 
and have manifested a desire to fully carry out the require- 
ments of the law. In some of the southern and coast towns . 
the repeated clipping of the trees to secure the nests is en- 
dangering the trees, and we would suggest that these towns 
supply themselves with sprayers and adopt the method of 
spraying to combat the pest. This has been done by some of 
the towns with good results. In the badly infested towns, it 
is Our opinion that spraying at the proper time, soon after the 
caterpillars hatch from the eggs, with a proper sprayer, will 
be the most satisfactory way of exterminating this insect. 


THE DAIRY WORK. 


fhe results accomplished by the Dairy Division of the De- 
partment are very encouraging. The dairymen are very much 
in earnest in relation to improving the dairy breeds. The 
miembers of the several breeders’ associations have manifested 
much interest in the work. A State Live Stock Breeders’ 
Association has been organized, embracing breeders of stock 
from every section of the State. At the meeting of this asso- 
ciation in Waterville in November a very interesting and in- 
structive program was presented. 

The members of the cow test associations have increased 
their interest in these associations. Monthly meetings have 
been held during the year, which have generally been attended 
by a representative of the Department. At these meetings 
questions in relation to the feeding and care of the cows and 
other matters which have offered difficulty to members of the 
association have been discussed. A detailed account of the 
work is given by the State Dairy Instructor, in his report, which 
follows. 

The investigation of dairy products, under the Act of the 
Legislature of 1909, has been vigorously prosecuted during the 
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year. Samples of milk have been taken in all sections of the 
State, and the Department has issued quarterly bulletins giving 
the results of the analyses of these samples. The publicity that 
is given to the work of the milk dealers in this way is doing and 
has done much towards advancing the standard of our market 
milk. The report of the agent in charge of this work, which 
is included in this volume, will be of much interest. 


THE POUETRY INDUSTRY. 


Interest in the poultry industry is steadily increasing. This- 
is one of the industries that never fails because of hard times 
or low prices. Poultry has long been a side issue on the major- 
ity of farms, but it is now becoming in many instances one of 
the leading farm industries. 

The value of co-operation in this industry has been urged 
by the Department and a circular on Co-operative Poultry Pro- 
ducers’ Associations for Maine was issued in August. The 
September number of the Quarterly Bulletin was devoted to 
a branch of the industry which has not received the attention 
it should command—the marketing of poultry products—and 
the large number of requests for this bulletin indicate that the 
farmers all over the State appreciate the information it con- 
tains. 

FARMERS INSTITUTES. 


A good interest has been shown in the farmers’ institutes 
this season. Excellent speakers have been secured, and the 
interested, enthusiastic audiences show that the farmers are 
realizing more and more the value of these meetings. 

The farmers’ institute is one of the official agents for rural 
betterment. It is an avenue for the distribution of the scien- 
tific truth and knowledge of agriculture which are constantly 
being discovered. Some one has said that if the knowledge of 
agricultural operations now in the possession of mankind were 
distributed and intelligently applied by the farmers of the 
United States, the average of agricultural production in all 
crops would at once be doubled, with a steady and continued 
increase in the productive power of the soil. 

The perpetuation of the farmers’ institute system through- 
out the United States is a proof that it fills a want in the agri- 
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cultural community and has a mission to perform. In order 
to be productive of the most good, these institutes should have 
the co-operation and hearty support of the local communities 
i which they are held. It is our purpose to carefully study 
the needs of the various localities and as far as possible bring 
to them speakers who will give instruction in the lines in which 
it is most needed. 

Regular institutes have been held during the year as fol- 
lows: Jan. 1, Walnut Hill, and New Gloucester; Jan. 3, Mon- 
_ mouth; Jan. 4, Readfield; February 9 and 10, Guilford; April 
4 and 5, Portland; March 29, Ellsworth; Oct. 31, Lubec; Nov. 
t, Machias; Nov. 2, Columbia Falls; Nov. 3, North Ellsworth; 
Nov. 4, North Penobscot; Nov. 5, East Dover; Nov. 7, Island 
Falls; Nov. 8, Blaine; Nov. 9, Mapleton; Nov. 10, Lincoln 
Center; Nov. 11, Stetson; Nov. 12, Dixmont Center; Nov. 14, 
Solon; Nov. 15, North New Portland; Nov. 16, New Vine- 
yard; Nov. 17, Strong; Nov. 18, Phillips; Nov. 19, China; 
Novy. 21, Riverside; Nov. 22, Poland; Nov. 23, Turner Center; 
Nov. 25, Bryants Pond; Nov. 26, Norway; Nov. 28, Canton; 
Nov. 29, Parsonsfield; Nov. 30, Saco; Dec. 1, Harrison; Dec. 
2, White Rock. 

Special dairy institutes in connection with the Maine Dairy- 
men’s Association have also been held as follows: Oct. 24, 
Cornish; Oct. 25, South Waterford; Oct. 26, West Minot; 
Oct. 27, Bowdoin; Oct. 28, Hartland; Oct. 29, East Sanger- 
ville; Oct. 31, Brewer; Nov. 1, New Sweden; Nov. 2, Houl- 
ton; Nov. 3, Machias; Nov. 4, Monroe; Nov. 17, North Cas- 
tine; Nov. 18, South Warren; Nov. 19, Portland; Nov. 21, 
Damariscotta; Nov. 23, Farmington. i 

In addition to the above, speakers have been furnished by 
the Department for several of the Pomona and subordinate 
granges when they have desired to have agricultural questions 
discussed. 

The speakers from out of the State who have been upon the 
institute force are as follows: Lowell Roudebush, New Rich- 
mond, Ohio; Edward Van Alstyne, Kinderhook, N. Y.; Forest 
Henry, Dover, Minn.; Prof. J. W. Sanborn, Gilmanton, N. H.; 
S. C. Thompson, Dairy Division, U. S. Department of Agri- 
culture, Washington, D. C.; and H. O. ‘Daniels, Middletown, 
Conn. 
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AGRICULTURAL, SOCIETIES. 


The’ fairs of the State have had a favorable year. The 
weather was fine in most instances and the attendance above 
the average. The exhibit of dairy products at the state fairs 
was a credit to the various associations. There was a marked 
increase in the amount of milk, cream, butter and cheese ex- 
hibited, and these products were of superior quality. The ex- 
hibition of fruit was also far in advance of that of previous 
years. The care that was taken in selecting only the best—as 
the fruit shown scored much higher than in former years— 
shows that the apple growers of the State are much interested 
in these exhibitions. The vegetables and grains exhibited at 
some of the fairs were a great credit to the State. In fact, 
all the products of the farm and garden were far superior to 
those exhibited in former years. In the stock department, im- 
provement was also noted. More full-blooded, registered stock 
was exhibited this year than usual. 

We believe that the fair managers are generally trying to 
make their exhibitions more educational, as well as attractive. 
Fair days are holidays to the majority and they must have 
amusement, but let it be along educational lines. The officers 
of the fairs are reminded by this Department every year of 
the statute that governs the societies, in order for them to 
receive any of the state aid, and generally they are diligent in 
seeing that this statute is enforced. It is only occasionally that 
a violation occurs. 


SEED IMPROVEMENT. 


Realizing the importance of some systematic plan for im- 
proving the farm crops of Maine, the Legislature of 1909 made 
a small appropriation for work in this line, under the super- 
vision of the Department of Agriculture. As a result the 
Maine Seed Improvement Association was organized on Jan- 
uary 25th, 1910, at a meeting attended by a large number of 
enthusiastic farmers coming from nearly every section of the 
State. The work thus started is one of the most important 
lines of work that the State has ever undertaken to develop 
agriculture. The interest in it has been and is steadily increas- 
ing. At the present time this association has a membership 
of nearly 200 active, earnest, practical farmers. 
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The results accomplished in other agricultural states in the 
line of seed improvement have been very marked. Five-year 
tests with corn made by about 600 members of the Wisconsin 
Agricultural Experiment Association showed an average yield 
of 59.1 bushels per acre, while the average yield of the State 
was 36.5. Experiments in Indiana have shown that carefully 
selected seed corn of a type suited to the soil and climatic con- 
ditions where it is to be used will produce a much larger yield 
per acre than that which is commonly used, without selection. 

Also, the farmers’ co-operative demonstration work in the 
South gives a good illustration of the value of seed improve- 
ment work. In North Carolina last year the average yield of 
corn on the demonstration farms was 40 bushels, while the 
general average for the State was 16.8 bushels. ‘The work in 
seed selection cannot be credited with all this gain, but it cer- 
tainly played an important part. 

We trust that the coming Legislature will see to it that this 
work is continued. 


AGRICULTURAL STATISTICS. 


The work of gathering agricultural statistics has been com- 
pleted and the results have been published. This publication 
takes up the resources, agricultural production, etc., of the 
State by counties and cannot fail to be of great assistance in 
making known the advantages and agricultural possibilities of 
our State, and in guiding the many home seekers who are turn- 
ing their attention to the East. 


PUBLICATIONS. 


The Quarterly Bulletins issued during the past year have 
been upon the following subjects: Better Fruit for Maine; 
The Home Garden; The Poultry Industry; The Silo and Stock 
Foods. Requests for these and for the annual report of the 
Department have been more numerous than ever before. Cir- 
culars and leaflets have been issued from time to time. 

A Bulletin on Investigation of Dairy Products has been is- 
sued quarterly by the Dairy Division. In addition to the an- 
alyses of samples of milk, cream and butter taken during the 
quarter, and the results of prosecutions for violations of the 


REPORT OF THE COMMISSIONER. II 


law, these bulletins have contained practical suggestions upon 
the Care of Dairy Utensils, the Production of Market Milk, 
the Care of Milk in the Household, Better Sanitary Conditions 
of Stables, etc. 

We wish to acknowledge the assistance rendered this De- 
partment by the University of Maine, the Agricultural Experi- 
ment Station and all the organizations in the State for the 
promotion of agriculture. Great harmony and co-operation 
have prevailed. Maine agriculture is steadily advancing. A 
continued, united effort on the part of all who have its inter- 
ests at heart will place and keep our State in the foremost ranks 
among the agricultural states, where it rightfully belongs. 


REPORT OF THE DAIRY DIVISION. ‘ 


To Hon. A. W. Gilman, Commissioner of Agriculture: 

Having resigned from the position of State Dairy Instructor, 
I herewith present my report to and including September 3oth, 
1910, the date when my official relations with the Department 
of Agriculture closed. 

The report will not include as heretofore, those made by 
others members of the Dairy Division, as it appears desirable 
for such reports to cover the entire year rather than to have 
two reports, each covering a section of the year. 

Since my last report a considerable amount of constructive 
work has been accomplished along certain lines and as usual 
this will be discussed under its respective heads. 


DAIRY TESTING ASSOCIATIONS. 


The Dairy Testing, or as it is frequently called the Cow 
Testing, Association has already, proven itself to be the most 
important factor in the making of dairy progress in our State 
within recent years. ) 

The circle of its influence has not been confined to the mem- 
bership alone, but it has spread until in some respects the whole 
State has received benefit from it. Let us examine briefly as 
to what extent these benefits have accrued to the membership 
and their relation to dairy progress in general. 

The writer of this report will hereafter use the words Dairy 
Testing wherever applied to this particular form of organiza- 
tion, first, because it more nearly describes the actual work of 
the association, and second, because it avoids confusing the 
purpose of the association with that of testing cows for tuber- 
culosis, for strange as it may appear, regardless of all that has 
been written in the newspapers of the State or spoken in public 
meetings, many people still understand that a Cow Test Asso- 
ciation is an organization effected for the purpose of testing the 
cows owned by the membership for tuberculosis. 
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Dairy testing work is a plan for applying some of the sim- 
plest forms of bookkeeping to the business of dairying. It is 
primarily a system of dairy accounting. True it is that the 
pian is not carried far enough to include the whole business of 
dairying such as— 

1. Inventory of stock and outfit. 

2. Expenditures (investment, interest on investment, repairs, 

depreciation in value, mortality assessment, labor, etc.) 

3. Receipts, sale of stock, calves, by-products of the dairy, 

etc. 

I admit that a system of accounting complete in all its details 
i¢ desirable and I have confidence that eventually the business 
of farming will be placed on a level that will recognize the need 
of such a system of accounting. 

Perhaps some, if not all, the benefits which the member de- 
rives from dairy testing work may be summarized as follows. 


BENEFITS TO MEMBER. 

He learns: 

1. That all cows are not equally productive or profitable and 
that some cows, too many in fact, are actually loss 
makers. 

2. That sometimes the most productive cow is not the most 
profitable. 

3. The actual daily, monthly, and yearly food cost to pro- 

_ duce a pound of milk fat, or a quart of milk by each 
cow. 

4. The actual profit or loss per cow over cost of food con- 
sumed for any period of time, or in other words, the 
dairy value of each cow. 

5. The relative feeding values of different roughages and 
grains. 

6. The value of an accounting system in conducting his dairy 
business. 

7. The difference between guessing and knowing. 

8. That he can effect a saving through co-operation with 
other members of the association in the purchasing of 
feed stuffs, grass seeds, and fertilizers, sufficient to 
pay more than his part of all the running expenses of 
the association. 
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The association work has awakened an interest in dairying 
in Maine as perhaps no other single move has ever done. It 
has forced home to the mind of the dairyman the importance 
of transferring the unit of measure from the herd to the indi- 
vidual animal and has thus made possible real and lasting im- 
provement. 

The application of bookkeeping to dairy work has at once 
elevated it in the minds of dairymen to a business of itself. 

It has re-established cow values and also the value of the 
offspring. Today there is not a single member of a Dairy 
Testing Association who cannot sell a good cow from his herd 
at a far better price because of the record of her dairy value 
that goes with her. Farmers are willingly paying a premium 
for such cows. It has caused many farmers to begin to study, 
te weigh the milk daily from each cow, to weed out the poor, 
tc breed from the best, to rear the heifer calves instead of sell- 
ing them for veal. In fact, it has actually caused an uplift to 
the dairy business throughout the entire state. Primarily it 
has been the cause of the organization of local breeders’ asso- 
ciations, and through them the organization of a State Breed- 
ers’ Association. 

During the past year two associations have been organized by 
Assistant Dairy Instructor Redman. The principal hindrance 
encountered in the organization of Dairy Testing Associations 
in Maine is the difficulty in securing as official testers young 
men who have had an Agricultural College training, for this is 
the prime requisite insisted upon by the members of our asso- 
ciations and speaks volumes concerning the attitude of our 
farmers toward the Agricultural College. It is exceedingly 
unfortunate that the supply of young men available for service 
as official testers is not greater. 


CO-OPERATIVE BREEDERS’ ASSOCIATIONS. 


While I cannot report any extension of organization work 
among dairy cattle breeders’ associations, it is with considerable 
satisfaction that I can report the organization of a state asso- 
ciation of breeders under the name of Maine Live Stock Breed- 
ers’ Association, with Hon. C. L. Jones of Corinna as its presi- 
dent and Mr. R. W. Redman, Assistant Dairy Instructor, as 
its secretary. Among the membership and officers of the asso- 


>. 
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ciation are to be found a large number of the most important 
breeders in the State. The association is well officered and is 
already exerting an influence upon our live stock interests. 

While distinctly outside the Dairy Instructor’s ordinary work, 
it was with great pleasure that I was able to assist in the organ- 
ization of Maine’s first local sheep breeders’ association, which 
was effected at Madison under the name of Somerset and 
Franklin Sheep Breeders’ Association. This association, while 
centered in Somerset and Franklin counties, accepts to mem- 
bership men interested in the sheep industry in any part of the 
State. 

A more detailed report of the Dairy Testing Associations 
and Breeders’ Associations will be made by Mr. R. W. Red- 
man, Assistant Dairy Instructor, who has had entire direction 
of the co-operative associations since he became identified with 
the Department. Mr. Redman has demonstrated marked abil- 
ity in the handling of co-operative work. The Department was 
fortunate in securing his services. 


INVESTIGATION OF DAIRY PRODUCTS. 


The milk inspection work of the Department has been car- 
ried on more aggressively than during the preceding year. In 
1909 the appropriation was not available until six months of 
the year had elapsed, and much time was needed to organize 
the work, so that the present year found the Department in a 
better position to actively engage in the enforcement of the 
dairy laws. Again, during the early part of the year the work 
was somewhat interfered with by the resignation of Mr. P. F. 
Skofield, agent in charge of investigation of dairy products. 
The Department was able, however, to secure at once the ser- 
vices of Mr. C. W. Barber, of Yarmouth, to fill the vacancy. 
Since then entire supervision of dairy inspection and enforce- 
ment of dairy laws have been in his charge. As Mr. Barber 
will later make a complete report of the work under his charge, 
the Dairy Instructor will content himself with saying that Mr. 
Barber’s work has been at all times efficiently and satisfactorily 
performed. 
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STATISTICS AND SEED IMPROVEMENT WORK. 


In accordance with the law directing the Commissioner to 
undertake the above work and complying with your instruc- 
tions, Mr. A. S. Cook, of Presque Isle, was engaged to have 
immediate direction of the plans of the Department. Mr. 
Cook’s services with the Department began in January and 
during the first few months he was occupied almost entirely in 
completing the gathering of statistics and preparation is now 
being made to publish the first report of this nature ever issued 
by the Department. 

In making plans for improving the crops of the State it was 
thought best to co-operate with the Maine Seed Improvement 
Association, an association organized at Waterville, January 
25th, 1910, for the purpose of improving the crops of the State 
through the selection, breeding, and distribution of superior 
strains of seed, but as to how long this co-operative arrange- 
ment should continue will of course depend entirely upon the 
results accomplished. The plan of co-operation arranged for 
included the furnishing of seed corn to such members of the 
association as desired it, for the purpose of carrying on co-opera- 
tive tests. During the summer months the members were vis- 
ited by Mr. Cook for the purpose of investigating methods and 
results, as well as to give advice wherever necessary and de- 
sirable. 

Detailed reports of each visitation were made and are now 
on file in this office. In my opinion the work undertaken by 
the Maine Seed Improvement Association is of the greatest 
importance and should continue to receive as it has thus far, — 
the closest co-operation from the Department of Agriculture, 
the Agricultural College, and Experiment Station; in fact, the 
work must receive the co-operative assistance and direction of 
men trained in the science of plant breeding if it is ever to be 
wholly successful, and herein lies the part the Agricultural 
College and Experiment Station must play in the successful 
prosecution of this great work. 

The annual meeting of the association will be held in Au- 
gusta December 9 and 10 of the present year. At that time 
a competitive exhibit of corn, small grains, beans, and potatoes 
will be held and addresses on important plant breeding prob- 
lems will be delivered. As plans for future work will at that 
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time be made, this will constitute one of the most important 
agricultural meetings of the year. The details of the seed im- 
provement field work will be discussed more fully in the report 
of Mr. Cook, agent in charge. In closing my report upon this 
particular section of departmental work coming under my offi- 
cial supervision, | desire to express my appreciation of the 
extremely valuable services rendered by Mr. Cook to the De- 
partment and to the farmers of the State during the short time 
that has elapsed since his official relations with the Department 
began. 


MEETINGS. 


Following the plan adopted for several years past the Dairy 
Division force have responded to as many calls for lectures 
upon agricultural subjects as possible. The ever increasing 
demand for lectures and demonstrations is the justification 
for continuing this line of work. In my report only such 
meetings as were attended by the Dairy Instructor personally 
or where speakers were furnished from outside the Dairy 
Division force will be tabulated. Those attended by the other 
representatives of the Division will be reported upon by them 
individually. 


Meetings Tabulated. 


Number. Attendance. 
ie GeeiioeouboOrdinates 2s s7200 2 echo 3s 1,193 
Oh, seat A IONS eh as Os rocking eb Sire 1,158 
Bef arie TIER Pen Cie hy ae ee ae ees ae 1,550 
Pe, SESCECUEES 7 ast ee ne hs ahaa 8 469 
Te bait yest esting (2s yr, wee ee gore Sake 528 
pe Patty CRNGEHULES 5)... ee one hae ace ae 168 
ieee HME AT  RMSELULES) | 2 os <c)stale «aa ape opera nts I5I 
BOs OBES ACTS a anad Moh ool ta van 2 ie So 1,380 
29 “Miscellaneous meetings attended by speak- 
ers furnished by the Division......... 1,310 
89 7:907 


Thus it will be seen that eighty-nine meetings were held 
with a total attendance of seven thousand nine hundred and 
seven people. 

2 
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GENERAL, 


All lines of Dairy Division work have progressed during the 
past year with an exceptionally small amount of friction. 
Everywhere and by everybody have we been received with the 
greatest courtesy. The spirit of co-operation appears to be 
gaining ground and this is perhaps nowhere more marked than 
between the agricultural institutions and workers of the State. 
The Dairy Instructor desires to acknowledge the valuable 
assistance rendered the Dairy Division by the College of Agri- 
‘culture. Without their co-operation the work would ‘have suf- 
fered in many instances. 

The press of the State, and especially the agricultural press, 
have treated the Dairy Division with unfailing courtesy. Dur- 
ing the nearly four years of my official connection with the 
Department of Agriculture, I cannot recall a single instance 
where any newspaper of the State has indulged in any criticism 
of the dairy work of the Department., The Dairy Instructor 
is not egotistical enough to regard this as an indication that 
the dairy work has been above criticism, but rather as an em- 
phatic indication of the desire of the press to generously over- 
look the mistakes which attend so much of life’s work, and to 
vigorously support such measures and plans as appear important 
in the development of Maine agriculture. I am indeed grateful 
for the consideration and support the dairy work has received 
at their hands. 

During the year the Dairy Instructor was twice honored by 
requests from without the State to deliver addresses upon im- 
portant dairy matters. After consultation with you these invi- 
tations were accepted and I was given the privilege of attend- 
ing the general round-up institute held,in Providence, R. L, 
and speaking on ‘The Value of Dairy Inspection to the Farmer,” 
and also to attend the Farmers’ Week course of the Massachu- 
setts Agricultural College. At this meeting I was requested to 
discuss ‘““The Benefits of the Dairy Testing Association Work 
to Farmers,” also “The Organization and Work of the Co-oper- 
ative Breeders’ Associations.” The assignment of these three 
subjects is an indication of the estimate placed upon the dairy 
work in Maine by other New England states. 

So far as future work for the Dairy Division is concerned 
I feel that as I am now leaving the services of the Department, 
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it would not be wise for me to make recommendations. This 
is especially true because of the fact that those who remain in 
the Dairy Division of the Department are thoroughly conver- 
sant with all its plans and work, and it affords me pleasure at 
this time to assure my successor of my sincere wish for the suc- 
cessful prosecution of the dairy work, and of my willingness 
and desire to give whatever assistance it may be in my power to 
render to bring about that result. 

As I am about to bring my report to its close and realize that 
it is my final report, I desire to express to you personally my 
sincere thanks for the consideration you have always shown me 
and for the many evidences of friendship and confidence you 
have constantly bestowed. My relations with all persons con- 
nected with the Department, both in field and office service, 
have been very pleasant and I shall always regard the nearly 
four years of official service with the Maine Department of 
Agriculture as among the best years of my life. 

Respectfully submitted, 
LEON S. MERRILL, 
< State Dairy Instructor. 
To the Hon. A. W. Gilman, Commissioner of Agriculture: 

I herewith submit my report for the year 1910, covering the 
work up to December Ist. + 

The first nine months, as Assistant Dairy Instructor, I had 
charge of the Dairy Testing and Co-operative Breeders’ Asso- 
ciations; since then, as Dairy Instructor, I have had an over- 
sight of the work of the Dairy Division. This work has been 
carried on on the same plans as outlined by former Dairy In- 
structor, Leon S. Merrill. The dairy work of the State has ap- 
parently met with the approval of the farmers, for this Depart- 
ment has received more calls to assist in the work than could be 
attended to. 


DAIRY TESTING ASSOCIATIONS. 


During the past year, only two testing associations have been 
organized, due to the lack of competent men for testers. In 
the summer months several men were available, but,.as no asso- 
ciation was ready for work at that time, they accepted other 
positions. 
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On May 2, 1910, the Somerset County Dairy Testing Asso- 

ciation was organized at Harmony, with the following officers: 
President, G. D. Magoon, Harmony. 
Vice President, J. B. LaBree, Cambridge. 
Vice President, C. S. Bean, Wellington. 
Secretary and Treasurer, Alton L. Chadbourne, Harmony. 
Directors: W. S. Bemis, Harmony; C. Sumner Ham, 

Cambridge; Uriah Whitehouse, Wellington. 

Official Tester, H. D. Witherill of Cornish, N. H. 

The members of this association live principally in the towns 
of Harmony, Cambridge and Wellington. Although they start- 
ed with less than 300 cows, the work seems to be progressing 
very. well. 

Regular monthly meetings are held on Friday before the first 
* Saturday. 

On May 28th, the Waterville Dairy Improvement Association 
was organized at Waterville, with the following officers: 

President, W. C. Stetson, Waterville, R. F. D. 47. 

Vice President, R. O. Jones, Winslow. 

Secretary, Samuel Daggett, Waterville, R. F. D. 36, 

Directors: J. H. Reed, Waterville, R. F. D. 40; W. EH: 
Nichols, North Vassalboro, R. F. D. 49; G. F. Terry; 
Waterville. 

Official Tester, Paul R. Baird’ of Waitsfield, Vt. 

Regular monthly meetings are held the fourth Saturday. 
This association also started with less than the desired number 
of cows, but Secretary Daggett writes, on November 5th, “We 
now have 230 or more cows pledged and are steadily growing.” 

The Kennebec Valley Dairy Testing Association has been 
temporarily suspended during the summer months on account 
of the lack of a suitable man for tester ; however, the officers of 
the association expect to begin work again in December. 

Officers of the other associations are as follows: 

Waterford and Norway Dairy Testing Association: 

President, L. FE. McIntire, Waterford. 
Secretary, W. K. Hamlin, South Waterford. 
Official Tester, Harold S. Noble, South Waterford. 

Oxford County Dairy Testing Association: 

President, F. E. Adkins, Livermore Falls, R. F. D. 2. 
Secretary, A. H. Adams, Canton Point. 
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Official Tester, E. A. Markham of Norridgewock. 

West Penobscot Dairy Testing Association: 

President, John Katen, Dexter, R. F. D. 
Secretary, Geo. H. Knowles, Dexter, R. F. D. 
Official Tester, Paul J. Fuller, Dexter. 

Hebron, Minot and Mechanic Falls Dairy Testing Associ- 

ation: 
President, Chas. R. Millett, West Minot. 
Secretary, E. K. Holbrook, Mechanic Falls, R. F. D. 
Official Tester, G. E. MacGown, West Minot. 
Official Tester, Walter S. Whitney, West Minot. 

[t is the plan of each of these associations to hold monthly 
meetings on a regular day. At these meetings, the work of the 
association is discussed, herd records are talked over and a 
lecture by a representative of the Department is usually given. 
The discussions at these meetings are particularly vigorous and 
valuable. The association records furnish the members with 
an invaluable local dairy text book. One association—the Ox- 
ford County Association—has organized a class, using Lane’s 
book “The Business of Dairying” as a text book, and lessons 
are reported on at each meeting. The majority of the members 
also answer the correspondence questions furnished by the Ex- 
tension Department, University of Maine. The work of these 
associations in the local community can hardly be estimated. 
One prominent member says of the Minot Association after 
seven months’ work, “The association has already raised the 
standard of dairying in this community.” When attending 
meetings of associations that have been running more than a 
year, one frequently hears the voluntary statement from the 
members, “My cows are paying me more money than they did 
last year.” 

All of the associations have adopted some imethod of pur- 
chasing their feeds co-operatively and are thus saving consider- 
ably on them. Some of the associations have not only pur- 
chased feeds but grass seed, making a considerable saving, and 
by buying seeds from submitted samples which are tested for 
germination, they have been able to get an extra good quality at 
a reduced price. To fully understand the value of the work to 
the State, one needs to visit the associations and hear the mem- 
bers talk for themselves. A report of some of the associations 
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follows. The other reports will be forwarded to this Depart- 
ment the first of January. 


Canton Point, Me., Nov. 5, 1910. 
R. W. Redman, State Dairy Instructor,- 
Augusta, Maine. 

The Oxford County Dairy Testing Association has, all things 
considered, had a fairly successful year. The changing of official 
testers has not worked to our advantage. Most of the members are 
interested in the work, attend the meetings and take an active part 
in them. Many have Lane’s book “The Business of Dairying.” A 
class has been formed to study the work and discuss a certain por- 
tion of it at each meeting. 

In the past we have done considerable in the way of co-operative 
buying of grain and there is talk of something of the kind for this 
winter. While we have not gone over the records sufficiently to be 
certain, we are hoping they will show a gain in average profit per 
cow. 


A. H. ADAMS, Secretary. 


Dexter, Me., Nov. I1, 1910. 
Mr. R. W. Redman, Dairy Instructor, Augusta, Maine. 

Dear Sir:—In regard to the Association, the work the past year 
has been in charge of P. J. Fuller, official tester, who has given sat- 
isfaction. The Association is not as large as some, but the work 
has been very satisfactory. We have at the present time about 250 
cows with good prospects of enough to make 300 soon. The reason 
that we have not more cows is that the Association is composed of 
small herds. 

A meeting has been held each month and these have proved of 
much interest. 

The members have been co-operating in buying their feed, and 
have thus tar bought four carloads, making a good saving. They 
are planning on buying more the coming year. A set of veterinary 
tools has also been bought for the use of the tester which will be a 
great help in case of trouble in the herds. 

GEORGE H. KNOWLES, Secretary. 
West Penobscot Dairy Testing Association. 


Mechanic Falls, Noy. Io, 1910. 
Mr. R. W. Redman, Dairy Inspector, Augusta, Maine. 

Dear Sir:—The Minot Dairy Testing Association has progressed 
finely during the past year. It having been the first year of exis- 
tence, we have not endeavored to take up any particular line of 
work other than the weighing of the feed and milk and testing for 
the butter fat. We have accomplished much in the saving of feed, 
one of the members in particular having sold 20 tons of hay, where- 
as he had never before been able to sell any. Much has been the 
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saving of the grain ration with no appreciable decrease in the pro- 
duction. One member estimates that he will receive a net income of 
$2,000, from his herd during the year. We have enthusiastic meet- 
ings which bring out many new and helpful ideas. We still have 
over six hundred cows and employ two testers. We have lists in 
the hands of the testers soliciting members for another year. We 
hope to be able to take up the work of co-operative buying of grain, 
grass seed and fertilizers the coming season. 
ERNEST K. HOLBROOK, Secretary. 


Harmony, Maine, Nov. 8, IgIo. 
R. W. Redman, State Dairy Instructor, Augusta, Maine. 

My dear Sir:—Below you will find a brief report of the Somerset 
County Dairy Testing Association: 

At present we have thirty-four members, owning 234 cows, the 
maximum price per cow per year being $1.50. We have had six: 
meetings, with an average attendance of twenty-five. At each of 
these meetings, except one, there has been a representative sent by 
the Department or some one from the University of Maine. 

We have tried to purchase our feeding stuffs co-operatively and 
have been able to secure some discount but expect to save more in 
the near future. I think the Department is trying to help the 
farmers all it can. 

The officers of the Association are: G. D. Magoon, Harmony, 
president; J. B. LaBree, Cambridge, vice-president; C. S. Bean, Well- 
ington, vice-president; Alton L. Chadbourne, Harmony, secretary 
and treasurer: H. D. Witherill, Harmony, official tester. 

Yours very truly, 
2 A. L. CHADBOURNE. 


Waterville, Maine, Nov. 5, 1910. 
R. W. Redman, State Dairy Instructor, Augusta, Maine. 

Dear Sir:—The Waterville Dairy Improvement Association is get- 
ting well under way. We started in very slowly. We got 155 cows 
pledged and it seemed to stop right there for several weeks. At 
last we decided to secure a tester; we did so in the the person of 
Paul R. Baird, who is proving himself to be a good worker. We 
now have 230 or more cows pledged and we are steadily growing. 

We are buying our grains as an Association. at reduced rates. 
We have some very interesting discussions at the meetings. The 
members are getting interested and I think it is a move in the 
right direction and is coming to be appreciated by those who are in- 
terested in dairying. 

Very truly, 
SAMUEL DAGGETT, Secretary. 
Waterville Dairy Improvement Association. 


cy 
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CO-OPERATIVE BREEDERS’ ASSOCIATIONS. 


The members of the various local dairy cattle breeders’ asso- 
ciations, realizing the advantages to be gained from a state- 
wide organization, met at Orono during Farmers’ Week, in 
March, at the invitation of Prof. P. A. Campbell of the Uni- 
versity of Maine, and there discussed the plans for a State 
Live Stock Breeders’ Association. It was voted to hold a 
meeting for the purpose of considering the organization of a 
live stock association on April 14, 1910, at the City Council 
Chambers, Waterville. At this meeting it was decided that it 
would be to the advantage of live stock interests to organize the 
Maine Live Stock Breeders’ Association which should take in 
men who were breeding all kinds of live stock. This associa- 
tion was organized, with 77 charter members, and the various 
committees since appointed have been doing active work to pro- 
mote live stock interests. 

On November 15th and 16th, the first annual meeting was 
held at Waterville, with a program of much interest. Officers 
were elected as follows: 

President, L. E. McIntire, East Waterford. 

Secretary, R. W. Redman, Augusta. 

Treasurer, A. H. Ellis, Fairfield. 

Executive Committee: L. E. McIntire, East Waterford; 
R. W. Redman, Augusta; A. H. Ellis, Fairfield; Prof. 
P. A. Campbell, Orono; Dr. B. A. Bailey, Wiscasset; 
Dr. H. M. Moulton, Cumberland Center; Fred Hilton, 
Anson. 

A vice president was also appointed for each county in the 
State. 

There is a prospect of the immediate organization of one 
Dairy Cattle Breeders’ Association, while others are under 
consideration. The officers of the five local Cattle Breeders’ 
Associations are as follows: 

Sebasticook Valley Holstein Breeders’ Association: 

President, C. L. Jones, Corinna. 

Secretary, G. G. Grinnell, Exeter. 

Oxford County Holstein Breeders’ Association : 

President, Benj. Tucker, Norway. 

Secretary, Clayton S. McIntire, East Waterford. 

Androscoggin Valley Jersey Breeders’ Association: 
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President, A. J. Foster, Canton Point. 
Secretary, A. H. Adams, Canton Point. 
Oxford and Cumberland Jersey Breeders’ Association: 
President, H. W. Evans, North Bridgton. 
Secretary, C. S. Hamlin, Harrison, R. F. D. 

Androscoggin County Holstein-Friesian Breeders’ Associa- 
tion : 

President, P. M. Austin, Danville Junction. 
Secretary, Geo. B. Carvelle, Lewiston. 

These associations plan to hold quarterly meetings, at which 
time live stock problems are discussed. When the weather will 
allow, animals are scored, the work being led usually by Prof. 
Campbell or myself. 

One of the local breeders’ associations has already taken steps 
to secure extra good animals for use in the association. I be- 
lieve there are many sections of the State where a Community 
Bull Association, organized on a plan similar to the one used 
in Michigan, could be adopted to the great advantage of live 
stock work. During my vacation, I personally visited several 
of these associations in Michigan, and I am satisfied that a 
similar plan could be adapted to Maine conditions. In these 
bull associations, men owning 120 to 180 cows organize, select 
a breed of sires to be used, divide themselves into three blocks 
and purchase the best animals which they can buy for the money 
raised by subscription among themselves. Each animal thus 
has a group of 40 to 60 cows to serve during the year; he is 
used in this block two years, and then changed to another block, 
thus the purchasing of three animals gives six years’ service. 
I think there are a number of communities where the adoption 
of such a plan would be the most practicable method for rapidly 
improving dairy stock. 

The work in both the testing and breeders’ associations means 
a great deal to the dairy industry of the State. The people are 
taking hold of the plans rapidly and there is more call for 
associations than can be filled, especially with the present short- 
age of desirable men for testers, two of the men in the work 
at the present time coming from out of the State. 

I have planned to attend each meeting of these associations 
myself, but occasionally some other representative has been 
sent. I think it desirable for each tester to be visited in the 
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field at least once during the month so that he may be kept well 
informed of the progress made in the other associations and 
also that he may be assisted in the many difficulties which are 
continually arising in the work. Reports from the officers of 
some of these associations will be found following this; reports 
from the other associations will be forwarded to the Depart- 
ment the first of January. 


Corinna, Maine, Nov. 6, 1910. 
R. W. Redman, State Dairy Instructor, Augusta, Maine. 

My dear Sir:—I wish to say that the Sebasticook Valley Holstein 
Breeders’ Association has, in my opinion, done very much to create 
a favorable sentiment toward this breed of cattle. Since its or- 
ganization we have held quarterly meetings, usually at the home of 
some member, which have in the majority of instances been very 
well attended, not only by those who are interested in this breed, 
but in all other breeds. The discussions at these meetings have 
shown the merits of this particular breed to those in attendance as 
no other method could. As an illustration of the advantages of the 
association, we made an exhibition of Holstein cattle at the West 
Penobscot Fair where one half of the whole exhibition was made up 
of the Holstein breed. 

The association has under consideration the advisability of pur- 
chasing a royally bred bull for the use of its members, and I have 
no doubt this will be accomplished, as there is now nearly money 
enough raised for the purpose. In short the value of an associa- 
tion of this kind for the purpose of keeping the merits of its par- 
ticular breed, as well as the better methods of breeding and caring 
for our live stock interests, before the people cannot be overesti- 
mated. 

Very truly. 


C. L. JONES, President. 


Canton Point, Maine, Nov. 7, 1910. 
R. W. Redman, State Dairy Instructor, Augusta, Maine. 

The Androscoggin Jersey Breeders’ Association is fairly launched 
on its second year’s work. While we have not accomplished all 
that we should have liked, we should be pleased with our success. 

We have meetings every three months at which addresses have 
been made by members of the Department. questions of interest to 
all breeders of live stock have been discussed and several classes 
instructed in stock judging by the score card. 

We have had an advertisement in the Maine Farmer for quite 
a part of the year, and several sales have been made in this way. 
We expect to do more advertising in the future. 

It has been the aim of the Association to induce its members to 
keep only pure bred bulls of the Jersey breed. 

A. H. ADAMS, Secretary. 
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South Waterford, Me., November 15, IgI0o. 
R. W. Redman, Dairy Instructor. 

We think that the Oxford and Cumberland Counties Jersey 
Breeders’ Association is doing a good work among the members 
and those who are not members, in showing the advantages of 
breeding pure bred animals.. I think the work that we have done 
will be of lasting benefit, and we, as members of the Breeders’ As- 
sociation and the Cow ‘Test Association, think the appropriation 
for that purpose has been of great benefit to the farmers of Maine, 
and we hope for an increased appropriation so that the work can go 
on with renewed vigor. 


Yours truly, 
C. S. HAMLIN, Secretary. 
Harrison, Ry Dire: 


SPECIAL DAIRY INSTITUTES. 

The Dairy Division, in co-operation with the Dairymen’s 
Association, has held special dairy institutes in fifteen counties 
during October and November. Kennebec county did not have 
a dairy institute, as the annual dairy conference will be held in 
this county. Aroostook county had two dairy institutes. Credit 
is due the Granges, the United States Department of Agricul- 
ture and the University of Maine for assistance in these special 
institutes; also to the Bangor & Aroostook and Maine Central 
Railroads for passes for such speakers as could legally use 
them. These meetings were held in response to a demand for 
short dairy schools in each county. At each institute lectures 
on subjects directly related to dairying were presented and 
dairy products scored. The attendance and interest shown 
indicate that the efforts were appreciated. 


MEETINGS. 


As a representative of this Department I have attended 
eighty-two meetings, sixty-one of them being all-day sessions. 
They are grouped as follows: 


Meetings. No. Attendance. 
Dairy “Vestine Association’... ..1... 35 1,241 
Eeeders: YNSSOCIAHON cific. chen 13 607 
Special Dairy Institutes (2 sessions 

Sim 1 Mi to el ec ROD et 15 1,654 
COLA OED Se nic ris acters cures agers 12 785 
Miscellaneous 


LOR a ee nue e Hi 465 


82 4,752 


to 
~ 
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I desire to express my most sincere appreciation of the cordial 
assistance given me in the work by the members of the Depart- 
ment, the press and the people of the State, all of whom, both 
officially and as private citizens, have used their opportunities 
to help the work along. 

I thank you for your ever cordial support and hope that I 
may have the pleasure of co-operating with the Department for 
the advancement of Maine agriculture. 

Respectfully submitted, 
R. W. REDMAN, 
: State Dairy Instructor. 


REPORT ON THE INVESTIGATION OF DAIRY 
| PRODUCTS. 


January I, IQIT. 
To the Hon, A. W. Gilman, Commissioner of Agriculture: 

I respectfully submit herewith my report as agent in charge 
of the investigation of dairy products from March 15th, rgro, 
to date. 

During the year 1910 the work of milk inspection has been 
carried on far more aggressively than in years past. The laws 
of 1909 having instituted a good basis on which to prosecute, 
have led to increased activities on the part of local milk in- 
spectors. Boards of health have taken greater interest in the 
production and care of milk; people are learning the true char- 
acter of milk and demand that something shall be done to 
improve its quality and cleanliness. Many inquiries have been 
received in this office regarding the cleanliness and purity of 
the milk supply in our towns and cities. More especially is 
the demand for pure milk arising in the larger cities. Con- 
sumers are no longer satisfied with milk diluted with water, 
colored artificially, preserved with poisons used so extensively 
in years past, flavored with odors of the barn-yard and laden 
with dirt. People realize more than ever that milk has been 
and is today in many communities one of the most carelessly 
handled articles of food. Milk is a necessity in the welfare of 
children, in the nutrition of invalids, and yet we find people 
and hospital overseers buying milk from dairies in which no 
attention is paid to sanitation, cleanliness of the barn, and health 
and cleanliness of the cow and the attendants. Milk which 
contains dirt is suggestive of danger just as water containing 
dirt is considered unfit for drinking purposes. As a medium 
for carrying disease germs, milk is probably second to none. 
Physicians could do no better service than to aid in educating 
the people to realize the great importance of clean milk and its 
role in nutrition. 
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This increased interest among consumers has caused many 
dairymen to take greater care in the production and sale of this 
most important output of the dairy. How to produce clean 
milk has been a much repeated question. Through bulletins 
issued quarterly by the Department of Agriculture, an effort 
has been made to instill into the minds of all who handle milk 
the absolute necessity of cleanliness in the barn, of clean cows 
and careful attendants, and the importance of removing the 
milk from the stable immediately and cooling to 50° F. or 
lower. Clean milk kept at a temperature below 50° will remain 
sweet for days. 


SAMPLES OF DAIRY PRODUCTS. 


Since January I, 1910, 643 samples of milk, 66 of cream, 
16 of skimmed milk and 14 of butter have been purchased by 
your agent in seventy different towns, representative of con- 
ditions in every county excepting Aroostook. Of the samples 
of milk 378 or 58.8% contained sediment, 40 or 6.2% contained 
added water, 3 samples were skimmed, 2 contained preserva- 
tives and 2 were artificially colored. Such a high percentage 
of samples pronounced as dirty or slightly dirty is indicative 
of extreme carelessness on the part of those who handle this 
article of food. The sediment found in most of these samples 
was made up almost entirely of dust particles, and this tends 
to show that the presence of dirt is due more to carelessness 
than to any other cause. However, it is a noticeabie fact that 
the milk from cows that are rarely groomed, and kept in barns 
having open ceilings thereby admitting dust particles from 
the hay mow overhead, contains sediment in nearly every case. 
Dairymen have reached a similar conclusion and in many in- 
stances have eliminated one source of dirt by sheathing the 
ceiling, and also are using more care in handling the herd, for 
they realize that the comfortable, well groomed cow gives 
greater returns than the poorly cared for animal. It is plain- 
ly evident that in certain localities there has been a marked 
improvement during the past year in the quality of market 
milk. Dilution with water is the most common form of adul- 
teration; the use of preservatives has been eliminated to a 
marked extent, daiymen having at last realized the harmful- 
ness of such and the need only of cleanliness and cold storage. 
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The law justly holds the retailer responsible for the purity and 
quality of the product which he offers for sale. In all cases of 
the sale of adulterated milk the offender has been brought be- 
fore the court. Only a few cases have been fought, most of 
the defendants having pleaded guilty or nolo contendere. The 
exposure of the nefarious methods practised by certain dealers 
to the searching light of publicity has been productive of good 
results. 


BULLETINS. 


The analyses of all samples of milk, cream and butter have 
been published in bulletins issued quarterly by this department 
under the heading “Investigation of Dairy Products.” Com- 
ment is also made as to the presence or absence of dirt, and 
while this has many times been a point of criticism, it has been 
productive of the best results in the end, for dairymen take 
more care to market a clean article of food. 

In addition to publishing the analyses, short articles have 
been prepared with a view of aiding the dairyman in his labors. 
These articles included the following subjects: “Cleansing Dairy 
Utensils,’ “Production of Market Milk,’ “Market Milk of 
Uniform Quality,” “Consumer’s Responsibility,” and “White- 
wash.” From time to time it has been found advisable to pub- 
lish extracts from the statutes governing the sale of dairy prod- 
ucts. Newspapers have rendered valuable assistance through 
the publicity given this work. 

It is hoped that the scope of these bulletins will be extended 
tc comprise such subjects as ventilation, reconstruction of barns, 
herd management, feeds and principles of feeding, etc. For 
the betterment of dairy practices it is absolutely essential that 
we have the personal assistance of every dairyman in Maine. 
We must examine minutely the daily problems of the dairyman, 
the difficulties which constantly arise, especially as regards the 
health of the herd, management, etc., for it is only through a 
comprehensive study of this subject from all view points as 
experienced under Maine conditions that progress can be in- 
sured. Having already advanced a great deal, we must bend 
our energies to gain a higher state of development. 


. 
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INSPECTION OF BARNS. 


Besides securing samples of dairy products your agent has 
inspected one hundred twenty-five barns, representing aver- 
age conditions in the various parts of the State. In the dairy 
barn we do not look for ideal conditions to be found only 
in costly equipment. We do look for that simple, practical, 
economical construction that will insure the health and com- 
fort of the animals, and permit of the highest efficiency of 
labor in maintaining the cleanly conditions necessary for the 
welfare of the herd and essential in the production of pure 
milk. The chief things lacking in the construction of our 
dairy barns—points that can be remedied easily and cheaply 
are windows and a system of ventilation. The importance of 
sunlight and fresh air to the well-being of the herd has received: 
too little attention from dairymen. However, when called to 
their attention most dairymen agree that such is the case, and 
in many instances changes have been made whereby these de- 
ficiencies have been remedied. To light our average barn prop- 
eily there should be allowed at least two square feet of glass— 
and it would be better to have four square feet of glass—per 
cow. These subjects will be more fully treated in bulletins to 
be issued later. More attention is also being given to the con- 
struction of stalls with as little surface as possible so as to 
facilitate cleansing. The ceiling over the cows has in many 
instances been sheathed to keep out the dirt from the hay 
mows. In the barn we need the simplest construction—the 
least surface to keep clean—in order to care for the cows and 
produce milk most economically and of the best quality as re- 
gards cleanliness. Dairymen are exerting more care in groom- 
ing the cows. The comfort of the animals is of the greatest im- 
portance. 

In all this work dairymen have responded willingly and with 
a spirit of co-operation which is the surest means of bettering 
dairy conditions. 


LAWS. 


The laws at present governing the production and sale of 
dairy products are not broad enough in their scope to afford 
sufficient protection to consumers and dairymen. During this 
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past year numerous technicalities have arisen in the prose- 
cution of certain cases and many conditions dangerous to 
the public*health have been encountered which cannot be reme- 
died until more stringent laws are enacted. One of the most 
important requirements for the parsnip: a of the milk supply 
is a standard for milk of good quality. A law requiring the 
cleansing of milk cans before being returned to the producer 
should be enacted. Improved sanitary conditions in dairies and 
milk depots can be secured with certain dealers only through 
the enforcement of stringent laws. Although publicity has been 
the greatest power in establishing better methods and more 
healthful conditions in the production and sale of milk, strong 
laws are needed in many instances to insure improvement. 


MEETINGS. 


Since the first of April, rgro, I have attended the following 
meetings: 
Maine Creamerymen’s Association, one day. 
Portland Institute, two days. Attendance 54 
Central Maine Fair, one week, in charge of 
exhibit of dairy products. 
Maine State Fair, one week, in charge of 
exhibit of dairy products. 
Dairy Institute, South Waterford, one day. 


ASendanGG. 3.3 six. sani Cones Dia hag'sy dh 119 
Dairy Institute, West Minot, one ee At- 

He ANGE: centers meee wie oh ic arts, Hecmar LSS 
Grange meeting, Pownal Center, one day. 

ACIPI RE Site sel ibys hisged Pacts Sag cheng go 
Maine Live Stock Breeders’ Association, 

Waterville, two days. Attendance..... 270 


Maine Dairymen’s Association, one week. 


GE ALA Mes i aok tains cfehtnsd tush to eens eared 651 
Respectfully submitted, 
Cc. W. BARBER, Agent. 


REPORT OF SEED IMPROVEMENT WORK. 


To the Hon. A. W. Gilman, Commissioner of Agriculture: 

I herewith respectfully submit a report of my work from 
January 24th, 1910, to January Ist, Igrr. 

During this time the work has been divided as follows: 

Field work of the Maine Seed Improvement Association. 

Assisting in gathering and preparing report of agricultural 
statistics. 

Dairy Testing Association work and meetings. 

The greater part of the time has been devoted to the field 
work of the Seed Improvement Association, and while doing 
this, considerable time has been devoted to gathering agricul- 
tural statistics; Dairy Testing Association meetings have also 
- been attended when it has been convenient. ; 


MAINE SEED IMPROVEMENT ASSOCIATION, 


In accordance with the law passed by the Legislature of 1908, 
appropriating a sum of money for this work, the Maine Seed 
Improvement Association was organized at Waterville, Jan- 
uary 25th, 1910. This meeting was attended by about 60 Maine 
farmers coming from all parts of the State. All offices in the 
association are held by farmers of the State except that of Sec- 
retary, held by Leon S. Merrill, Director of Extension Work, 
University of Maine, Orono, and the field work, which is in 
charge of a representative of the Department of Agriculture; 
in this way the association is assured of the hearty co-operation 
of both institutions. 


List of Officers. 


President, W. G. Hunton, Readfield. 
Vice-President, John Pease, Cornish. 
Secretary, Leon S. Merrill, Orono. 
Treasurer, Charles M. White, Bowdoinham. 
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Executive Committee, A. P. Howes, Palmyra; George W. 
Moore, Presque Isle; E. E. Additon, Leeds; Frank Lowell, 
Farmingdale; C. S. McIntire, East Waterford. 

In charge of Field Work, A. S. Cook, Augusta. 


FIELD WORK. 


The purposes of this field work are to establish a closer rela- 
tion of members and institutions co-operating with the associa- 
tion; to obtain definite information regarding the work done by 
each member; to have each member visited by a representative 
of the Department; to see that the work is carried out in detail 
and that all reports are properly kept in order that the agri- 
culture of Maine may receive the benefit of this work. The 
success of the association depends largely upon the thorough- 
ness and carefulness exercised in doing the field work, and the 
benefits to the State—financially and educationally—will be 
measured by the character of this work. A thorough under- 
standing of all plans will give the members more interest and, 
consequently, more efficient work will be done. The Depart- 
ment of Agriculture should be in close touch with all work of 
the association, and this can only be done through efficient field 
work. 

The plan that was adopted by the association for the year 
1910 was the result of a careful investigation of similar work 
that is being done in other states and countries, and has the 
approval of expert agriculturists of Maine. Undoubtedly these 
plans will be made more comprehensive each year as the work 
progresses and develops. Detailed plans for the work with 
corn and potatoes have been adopted by the association and 
blanks, reporting all details regarding weather conditions, seed 
used, soil, planting, cultivation, yields, etc., of each crop raised, 
are filled out by the members and forwarded to the secretary 
of the association at the end of the season. Superior strains 
and varieties of these crops will be isolated, propagated and 
distributed. 

After considering the matter of obtaining seed to start in 
the first year’s work with corn, it was decided that the Depart- 
ment of Agriculture should send out ten-ear lots to members 
desiring to experiment. In order to insure as far as possible 
that the corn sent out would mature, the State was divided into 
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four zones. ‘These zones were numbered and all members liv- 
ing in zone No. 1 received corn that was raised in the same zone. 
This corn was secured from men who had been practicing selec- 
tion for a number of years. The germination test of this corn 
was conducted at the Department and only those ears testing 
100% were sent to the members. 

Corn. It will be unnecessary to comment upon the plan of 
work with corn, as the following copy of the blank that is sent 
to each member will give this information: 


DETAILED PLAN FOR SEED BREEDING WORK. 
CORN. 


Purpose. The primary purpose of the work is to breed strains 
of flint corn that shall be both early and high yielding. 

Plan of Work for igro. In carrying on the work for I910 the 
following rules should be observed: 

Seed. The Department of Agriculture will, through the Associa- 
tion, furnish to each member Io ears of Maine grown flint corn for 
conducting an experimental plot during the present year. If how- 
ever, any member already has a superior variety of flint corn, then 
he should carefully select from his bulk seed 10 ears of such size, 
shape and characteristics as shall most nearly resemble the type he 
has in mind. 

Planting. The plan to be followed in planting is what is known 
as the ear-to-the-row method, each ear being planted in a separate 
row. The rows should be three feet apart and the hills three feet 
apart in the row. Only about half of the ear, rejecting both tip and 
butt kernels, need be planted, 40 hills in each row being sufficient for 
the test, thus obviating the necessity for long rows. The testing 
plot for carrying on this experiment will therefore need to be large 
enough for 10 rows with 4o hills to the row. The corn should be 
planted 4 kernels to the hiil, and when the plants are well above the 
ground thin to three to each hill. The number of stalks pulled from 
each row should be recorded on the blank provided for that pur- 
pose, and the total number of stalks in each row should be counted 
after the surplus stalks have been pulled, and a record made of same, 
as this will show the field germination test of the seed. 

Harvesting. When the corn is harvested, each row should be 
kept by itself, carefully weighed on the cob and tagged for identifi- 
cation. 

Selection of Seed. In selecting the row which shall be used for 
seed purposes in 1911, the following factors should be taken into 
consideration and in the order in which they are mentioned:— 

Ist. Earliness. 

2nd. Yield of Seed Ears. 

3rd. General Conformation of Ears. 
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While earliness is of fundamental importance, and it is quite likely 
that there will be some difference in earliness between the different 
rows, yet the selection should be made only from the highest yield- 
ing rows which are capable of maturing in the average season of 
the locality. It is felt that the selection for yield should be made 
on the basis of the largest amount of corn fit for seed purposes, it 
being desirable to eliminate in so far as possible ill shaped and poor- 
ly matured corn. After the row from which the seed is to be taken 
the following year has been selected, the corn should be carefully 
cured and stored. In selecting from the best row the seed for the 
experimental plot for 1911, it would be best to select twenty to 
twenty-five of the best ears as to shape, size, tips, butts, etc., and 
apply to each ear the germination test, and then from the ears tested 
select the ten ears having the highest test. The balance of the corn 
raised from the best row should be used as seed for the main crop 
fon TOLL. 

General. A report blank for corn will be furnished each member 
of the Association. It should be carefully read and its requirements 
understood. At the close of the season after the corn is harvested 
this report should be filled out and forwarded to Leon S. Merrill. 
Secretary, Orono, Maine. 

The experimental plot should be planted if possible at least 4o 
rods distant from any other corn, and would advise that it be located 
near the road so that it may attract attention to the work being car- 
ried on by the Association. If comparisons are to be made between 
the results obtained on this experimental plot and your main crop. 
then the preparation of the soil, cultivation and fertilization should 
be the same, as it is not desirable that the lots of corn sent out for 
experimental purposes should be grown under abnormal conditions. 

When members of the association are obliged to purchase corn 
for seed purposes they should insist that it be delivered to them on 
the ear, and when any is sold by them it should always be delivered 
to their customers on the ear. 

Potatoes. The plan for improving potatoes is similar to that 
of corn except that the unit of selection is a hill instead of ears. 


The following copy of report blank explains itself: 


DETAILED PLANS FOR SEED BREEDING WORK. 
POTATOES: 


Primary purpose of work: Breeding strains of each of the com- 
mercially impertant varieties of potatoes which shall be high yicld- 
ing. 

Work in 1910: Obtain the best and purest seed of the variety you 
select which you can find. Go over the seed very carefully and re- 
ject all badly shaped, abnormal, undersized and diseased tubers. 
Disinfect the seed with formaldehyde (see Maine Eperiment Station 
circulars, 309 and 375). 
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Plant a plat of this seed, not too large to be given personal at- 
tention, and not so large but that you personally can dig the pota- 
toes by hand. We would recommend that the size of this Dis be 
about 400 hills. 

Give the plat the same treatment as to (a) soil conditions, (b) 
fertilizing, (c) cultivation and (d) spraying, which is given to the 
main crop. 

If you desire to select for earliness go through the field several 
times during the season and tag the plants furthest along at those 
times. Keep record of date of blooming of selected plants. 

In digging the potatoes save as seed only hills possessing strong 
upright tops and having 6 or more merchantable tubers, of fairly 
uniform size and shape typical for the variety, and containing no 
small, misshapen or diseased tubers. Ten hills so selceted will give 
sufficient seed for plat work in I9QII. 

Keep the tubers from each of the selected seed hills separate, and 
give each lot of seed from one hill a number. 

Weigh the tubers from each selected hill and divide by the total 
number of tubers, thus getting the average weight. Keep a record 
of the work according to the following scheme: 


1910 POTATO SELECTION. 


Average| Planted in 
weight 1911 in 

of single 
tuber. Plat Row. 


Selected hill Raeer Weight 


ot 
number. tubers. tubers. 


Notes. 


Keep full notes as to size of plat and character of soil, date of 
planting, fertilizing, date of blooming, date dug, yield of whole plat, 
and any other items in which you may be interested. Keep record 
of yield of general crop for 1910 for comparison. 

Work for 1911: Plant the 1910 selected seed in such a way that the 
progeny of each original hill will be kept together. 

Repeat selections as in 1910 work. 

In digging it will doubtless be found that the progeny of certain 
original hills is not as good as that of others. Reject the lines 
which do not measure up to standard. 
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Oats. The plan for improving the oat crop is a rigid system 
of fanning and grading, and through selection the isolating of 
superior strains of seed. Report blanks are filled out, giving a 
detailed record of the raising of this crop as in the case of corn 
and potatoes. There are members working with oats in nearly 
every county in the State and the detailed information received 
from them regarding the growth and yield per acre will be of 
immense value in securing superior strains. 

Beans. Owing to the fact that so many members were inter- 
ested, and desired to practice selection of the bean crop, a report 
blank has been made similar to those for the other crops. 

Other grains and garden crops. At the present time, there 
is no report blank for these crops, but as the interest in them is 
increasing, the Association will undoubtedly take steps along 
this line in the near future. 


VISITS TO MEMBERS. 


During the summer months I have visited nearly all of the 
members. The number doing work, with the different crops, 
is as follows: 


Number of Members. 


Ear-to-the-row method plots of corn...... 45 
Masspsclection of cory to SIG ae 84 
POAMOCE ht SG. Masta eee ee ee 51 
SARIN PE Bas SER! Caan See a ee 24 
BCATIGNE: Poa REY ol AREAL ESS See Fes 7 
WREde Sona. aes. aan. SER 5 
Baleyivnge oie Sead eee Fee ae ee CRE 3 


GALEN COPEL eee ORT OU US he wes 
At all times when visiting the members I have endeavored to 
make a special study of conditions and to help in the solution 
of the various problems which arise. A discussion of the pur- 
poses and aims of the. Association has been held in order that 
there might be a better realization of what the work will mean 
to the agriculture of the State. 

_ The results of the first year’s work have been very satisfac- 
tery. Much interest is expressed by the members and the re- 
port blanks have been well kept. Some very interesting and 
mstructive facts have been brought to the attention of the farm- 
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ers. The following data give a partial record of one of the 
experimental plots conducted during the past season in the way 
it is recorded on the report blank: 


oD 
| & on me i Se 
= o/8312) w et GB 8 ac as a 
Els 8 ad 5S es ete" oes 2 72 a P= aa’ ae 
9 | Zo e I a1 | eehal een. <= 5 See tha a n HE 
a|ae é Ch AEN hee foe 3 f 1S | 88. gee 
oH ° i= E ad Fos] a S a 3 o°-n lag t= 
S| as = i eh A es 3 ) a oO OPo |Ona 
# | 6 H S) nbn tes) anes oe ee = Pea) =o 
2 | ese S w |S{/e\a| 3 ° ° m. | OSs leas 
g@j/253)] & eel Wee eal rl ae = EI & | SB | Sue lgae 
53 | 389 = & S| On} oO) vis = g 5 =35 |a58 
Z\|Aam| & me a | - = a8 |Hia |jRos 
; ee | 
1 |June 17) even | strong} 32 | 120; 3 | Aug.5 |Sept. 25)/Sept. 29] 87 bu. | 55 bu. | 24768 
2] « “ “ 93 | 116]. - |July3i]| ‘ 23) 81 65 17952 
3| “  |uneven| « 87 | 120] -| Aug.5] “ 24) * 7 | 48 18528 
4| « even “ 14] 116, 4] «© CHRD | |B" 28 | 14976 
| 
5| ¢ ve “ 5 1) te el a Ma 3 Ce Par 54 | 1240 
e| % 39 | 120) - 2 22 sz | 60 | 20256 
ey es cal 11 | 108} 2 5 2 7 45 18720 
| 
8 ‘ ‘ 31 | 120} 2 27 72 54 18624 
| 
g} « ‘ 7 100) T ‘ QT} 62 39 16896 
1071] es ‘ BAN 119 |) slam ee 24 5 5L 18624 
if 1 


It will be seen that the date the corn first appeared above 
ground was the same in each of the ten rows. This may be 
partially accounted for by the fact that all the ears used in 
planting the plot germinated 100%. Only one row was uneven 
and all of the plants appeared strong. The variation in time 
of maturing was five days between row No. 6 and row No. 8. 
At the time this experimental plot was visited, one of the most 
striking features of the plot was the uniformity of the different 
plants in each row. This was during the latter part of the 
season and at that time all of the plants in row No. 8 appeared 
much more immature than those in row No. 6. The row yield- 
ing the most corn fit for seed purposes was row No. 2, which 
yielded at the rate of 65 bu. per acre. The yield of row No. 4 
was only 28 bu. per acre or 37 bu. less than the yield of row 
No. 2. Considerable variation is found in the yield of corn 
fodder per acre in the different rows. Row No. 2, which yield- 
ed the most corn fit for seed purposes, did not yield the largest 
amount of fodder. The variation in pounds of fodder in row 
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No. 4 and row No. I was 12,792 lbs., or a little over six tons 
per acre. The results given in these data are much more uni- 
form than those found in the records of the majority of experi- 
mental plots. 

Following is a summary of the results of another experimental 
plot, showing greater variation in yields per acre. 


=== Sr ——= Le ee = a —=—= == Se 
NEE DEMOTED Wines sue. soesra cate aericee easche stl | el a 4| 5! 6 7 Seo tO 


Germinated 100% in hours...............-... 96 |144 1120 | 96 |120 a4 192 |144 |144 |192 
Total yield per acre in bushels............... 127 |110 |137 |120 |158 a4 98 |111 |117 |127 
Yield of corn fit for seed purposes per acre | 


LD SH EINGV Sie 6 iad oeaoacbEh weudcnapds chaacrias ac 82 | 46 | 27} 0 | 48} 51] 12) 48) 5] 7 


In these data a record is given of the germination test of the 
ten mother ears used in planting the experimental plot. Al- 
though each of the ears germinated 100%, it will be seen that 
some of them germinated quicker than others. Row No. 1 
germinated 100% in 96 hours, while row No. 7 and row No. 10 
required 192 hours. One of the interesting things noticeable 
in this record is the relation of the total yield of corn to that 
of seed corn. There was not as much variation in the total 
yield of corn per acre as in the yield of seed corn. In row 
No. 1, with a total yield of 127 bu. per acre, 82 bu. were fit 
for seed; in row No. 10, with a total yield the same as No. 1, 
only 7 bu. were fit for seed purposes. As each row was planted 
with an individual ear of corn and the ten ears used in plant- 
ing the plot were carefully selected for uniformity, the differ- 
ence in the ability of individual ears to reproduce is made very 
evident by the above data. 


EXHIBIT AT THE NEW ENGLAND CORN EXPOSITION. 


In accordance with an invitation extended by the New Eng- 
land Corn Exposition, the Maine Seed Improvement Associa- 
tion made an exhibit at the Exposition in Worcester, Mass. 
Upon a request made to the members, 220 exhibits of corn, grain 
and potatoes were received at Augusta and transported to Wor- 
cester and exhibited by the Maine Department of Agriculture. 
The Maine Agricultural Experiment Station contributed an ex- 
hibit of 31 varieties of oats with which they are doing experi- 
mental work for the benefit of the Maine Seed Improvement As- 
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sociation. Credit is also due the University of Maine for their 
co-operation. -This exhibit attracted a great deal of attention, 
as it was the only co-operative organization of farmers repre- 
sented at the Exposition. During the Exposition at least 200 
men expressed their desire to purchase seed from the Associa- 
tion; this impresses upon one the possibilities that are open to 
seed raisers in the State and also the care that must be taken in 
selling seed through the Association. 

The interest of the members is shown by the fact that the ex- 
hibit at the New England Corn Exposition was of an educa- 
tional nature and no premiums were awarded. This exhibit 
was moved to Augusta and shown at the Annual Dairymen’s 
Conference and Seed Improvement Meeting, and, upon the in- 
vitation of the State Grange, was left in the hall during their 
meeting. The Seed Improvement Association will be repre- 
sented in Maine’s exhibit at the National Corn Exposition in 
Columbus, Ohio. The best exhibits will be selected and some 
of the members desire to compete for premiums at that time. 


AGRICULTURAL, STATISTICS. 

Considerable of my time in February, March, April and May 
was spent in gathering statistics. I visited every town in Pis- 
cataquis County and twenty-two towns in Somerset County. 
Data were obtained from the assessors’ books in each town, and 
at least two communities in every town were visited. In the 
summer months, while doing field work of the Seed Improve- 
ment Association, I interviewed several agriculturists in each 
county to gain information for the statistical report. The com- 
piling and comparing of these statistics has occupied much of 
the time during November and December. Complete statistics 
concerning the different farm crops, farm help, opportunities for 
special farming, available markets, etc., have been collected and 
tabulated and furnish very valuable information to those inter- 
ested in the agricultural prospects of the state. 


MEETINGS. 

While doing other work, I have planned to attend as many 
meetings as could be arranged for, and as a representative of 
the Department of Agriculture I have been present at twenty- 
four meetings, having a total attendance of 1,813, as follows: 
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Meetings. No. Attendance. 

Dairy Testing Associations ...... fe) 440 
eaneestirn die Osseo) iy use 6 Qi4 
Breeders ‘Associations. 200. 22.54% 2 89 
matmers astitutes: 4 ie.k ose 62 2 287 
Seed Improvement Association ... 3 5I 
Poultry. Association Was.) 027395. I a2 

24 1813 


Seventeen of these meetings have been held in two sessions. I 
have devoted considerable time to chart and demonstration work 
in the lectures which I have presented and have endeavored to 
make them as informal as possible. In addition to the above 
meetings, three weeks of my time were devoted to the demon- 
stration work on the “Modern Farming Special” which made a 
tour of the State in June, and another week was spent at the 
New England Corn Exposition at Worcester, Mass., in No- 
vember. 

GENERAL. 


In addition to the card system of reporting daily work, I have 
kept a detailed record of visits to members; these records give 
such information as interest taken, character of experiments, 
and crop experimenting work. A card filing system is also 
employed for keeping an alphabetical list of members, accord- 
ing to counties, and a record is kept on the cards of the work 
done by each. 

In meeting and conversing with the farmers of the State, 
I have tried to emphasize the importance of seed selection in 
all crops and have discussed its relation to yields per acre. 

During the months of March and April, 1910, germination 
tests were conducted with corn, small grains and grasses for 
any farmer of the State who desired this information regard- 
ing the seed he was to plant. This is, indeed, an important 
phase of work and is worthy of more attention from the De- 
partment. Although there is a law at the present time, requir- 
ing a purity test of seed, it seems that the germination per- 
centage is of sufficient importance to receive some attention 
from the coming Legislature. 

Great credit is due the members of the Seed Improvement 
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Association for the interest taken in the work and also for the 
way in which they have contributed to the association exhibits, 
knowing them to be purely educational, and to the Maine Agri- 
cultural Experiment Station and University of Maine for their 
hearty co-operation. 

In closing, I desire through this report to express my appre- 
ciation to you, and to former Dairy Instructor Leon S. Merrill, 
for the many kindnesses shown me in all problems of my work, 
to all members of the Department and to all agricultural work- 
ers for the favors they have granted at all times. 

Respectfully submitted, 
A Ss. COOK 
In Charge of Seed and Plant Improvement. 


REPORT OF STATE ENTOMOLOGIST. 


To the Honorable A. W. Gilman, Commissioner of Agriculture: 

I take pleasure in presenting my sixth annual report from 
the Bureau of Entomology for the year nineteen hundred and 
ten. 

The season as regards insect pests and fungous diseases has 
been rather unique. Insects that for the past few years have 
been very serious pests almost disappeared from the list of the 
coflector, and with the exception of the fall web worm, but 
very few complaints came to the office regarding insect injury 
as a whole. The weather conditions during the month of June 
were very favorable to insect destruction; while on the other 
hand they were equally as favorable to the propagation and 
spread of several of our noted fungous diseases. The disease 
affecting the brown-tail caterpillar, that was disseminated so 
thoroughly through the southern part of the State two years 
ago, again showed itself to a very marked degree. The same 
disease was found attacking many other species of caterpillars, 
the gypsy excepted. This last species seems to be immune 
from the attack of our native parasites and fungous diseases. 

Many pupae of the different species of moths perished dur- 
ing the cold wet weather; at the same time the same conditions 
were very injurious to the fruit blossoms of our orchards and 
the small fruits as well, and as a result there was a shortage all 
along the line. Strawberries were scarce and raspberries were 
hardly seen in the market. Those who were fortunate in hav- 
ing a fair crop were well repaid in the extra price received. 
No insects were reported attacking the strawberry plant except 
the flea beetle and the “June-bug.” These did considerable 
damage in a few localities. More reports than usual came in 
regarding the raspberry cane borer, in fact it was more abundant 
this year than for many years. Investigations were made and 
in some sections almost every cane was found to be infested. 
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It is Nature’s way of pruning but it does not always work to 
the best advantage. Whenever this injury is noted the canes 
should be cut off just below the row of punctures made by the 
insect and destroyed by burning. 

The Saddled Prominent, Heterocampa guttivitta, so abundant 
for the past three years, doing extensive damage to orchard, 
shade and fruit trees, has practically disappeared owing to the 
presence of the predaceous beetles, parasites and fungous dis- 
eases. This was predicted last year, when the presence of 
these many enemies was recognized. 

The maple worm, Anisota rubicunda, also dropped out and 
not a single maple was reported defoliated by this caterpillar. 

The bud moths and leaf rollers were common in orchards 
that were not sprayed; so also were the codling moths. In 
neglected orchards the railroad worm ran express, local and 
accommodation trains without let or hindrance. Leaf-feeding 
caterpillars like the tent caterpillar, yellow-neck, red-hump, etc., 
were rarely found, but the fall web worm was never so abundant 
and destructive, especially to young orchards. The following 
food plants of this insect were recorded: apple, pear, plum, 
cherry, all wild cherries, maple, oak, ash, mountain ash, elm, 
poplar, willow, beech, thorn, dogwood, hornbeam, mulberry, 
corn, raspberry, etc. 

They were reported from all over the State in great numbers. 
The first ege cluster sent in was on June 26th; the first cater- 
pillar, June 28th, and from that date until into September, the 
complaints poured in from all classes of people—orchardists, 
lumbermen, village, city and cemetery care-takers, farmers and 
summer visitors. The first moths appeared about the middle of 
June and the last ones noticed were flying as late as the middle 
of August. This extended period of the adult stage is quite 
unusftal and can only be accounted for by the weather con- 
ditions from March to June. In fact, many of our insect and 
fungous troubles must of necessity be laid at the door of this 
usual “Month of Roses.” 

The early spring season was unprecedented in recent years. 
March came in warm and hastened the development of many 
species of insect life, especially the pupae of the moths that 
produce the leaf-feeding caterpillars. This was true, in a 
marked degree, of the fall web worm, and I have no doubt that_ 


Nest of fall web worm. 


< _ * 4 " ‘ 
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many of the pupae of other species were advanced to such a 
degree that the cold wet weather of June destroyed them in 
great numbers. The fact that nests of the fall web worm in 
their young stage kept appearing on orchard trees after they 
had been repeatedly cleared is explained only on the ground 
that the moths were delayed in their time of hatching by the 
weather and soil conditions. 

It will be remembered that caterpillars of this species, like 
most other leaf-feeding kinds, go into the ground in the fall to 
pupate and remain over winter. In the spring the development 
of these depends to a great degree on soil, moisture and tem- 
perature. If they happen to be in low or wet places, they will 
not emerge so quickly as they would from light and dry soil. 
The conditions last spring were such as to make just this un- 
usually wide variation in soil conditions. ‘Thus the great vari- 
ation in the emergence of the moths to lay their eggs, and thus 
it was, when an orchardist had gone into his orchard and re- 
moved all of the nests, that in a few days he might return and 
find as many more, and so on as long as any belated moths 
emerged and laid their eggs. In fact they were delayed so 
long that many young colonies were found as late as Septem- 
ber and were mistaken for brown-tail nests by some. Many 
were much concerned about their appearance, and not a few 
could hardly be assured that they were not the brown-tail cater- 
pillar, and some even persisted that they must be another form 
of either the gypsy or brown-tail. The concern was so wide- 
spread that I was requested by an editor of one of our papers 
to send in an article explaining the different characteristics of 
these species. Much damage was caused by their ravages, 
especially in our young orchards, where they were a great men- 
ace not only to the foliage but to the fruit as well. Several 
reports have been received stating losses to fruit. In one in- 
stance a statement was made by a reliable orchardist, that the 
loss to one orchard alone amounted to hundreds of dollars. 
It is to be hoped that this pest has reached the climax of its 
cycle and its sudden disappearance will be expected after an- 
other season of depredation, at least. We do not anticipate 
such an infestation another year but cannot tell for a certainty, 
as but few parasites were seen and no indication of a fungous 
disease. The caterpillars of this species are by nature very 
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active and being so protected by long hairs they are not so 
susceptible to attack by some species of parasites, especially the 
Tachnid flies, as are the smooth-skinned species like the Saddled 
Prominent. Birds are not so fond of hairy caterpillars, so they 
have a double protection. Yet they may disappear as abruptly 
as did the Prominent last year, although we do not feel as safe 
in predicting it. 

This orchard pest could have been easily controlled by spray- 
ing the trees thoroughly about the first of July with lead ar- 
senate, three pounds to fifty gallons of water, directing the spray 
upwards from underneath so as to coat the under side of the 
leaves with the poison, as the eggs are always laid in a cluster 
on the under surface. ; 

Other leaf-eating caterpillars, such as the red-hump, yellow- 
neck, Saddled Prominent, the tussocks and brown-tail moth 
can be controlled in the same way, as the moths of all of these 
different species except the tussocks lay their eggs on the under 
side of the leaves. If the eggs are not laid at the time of the 
spraying the poison will remain, if properly applied, until long 
after the last of them have hatched, so that as soon as the tiny 
caterpillars begin to feed there is enough poison left to quickly 
destroy them. 


SAN JOSE SCALE. 


The only known orchard infestation of this insect is at Lim- 
erick in York county. A thorough treatment was given with 
lime-sulphur by the owner in the spring, followed four weeks 
later with scalecide on the trunks and branches, with the result 
that no live specimens were seen crawling, although several 
inspections were made during the season. A careful watch will 
be kept and another thorough spraying with lime and sulphur 
will be made next spring. 

Three other infestations have been found during the season, 
one at Northeast Harbor, discovered by Dr. H. T. Fernald of 
Amherst, Mass., while on his vacation. It was found on some 
purple plum trees but a careful inspection revealed only dead 
scales. It will be inspected another season. 

While inspecting an orchard in Gardiner a single tree was 
found infested with scales. The tree was dead and every indi- 
cation pointed to the fact that the scale must have been de- 
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stroyed by fumigation before it was set. The tree had made 
but slight growth, was badly infested by borers, probably killed 
by them, and all of the old scale had not been shed. 

While inspecting orchards set for the Gregory contest, Mr. 
Yeaton found a single tree infested with the San Jose scale. 
All others were carefully looked over but no scale could be 
found. The tree was removed and sent to the office. We are 
thus getting evidence that this much dreaded scale is with us 
and that a most careful inspection of all young trees must be 
made. We have enough pests now to contend with, and where 
but comparatively few of our orchardists spray, we are surely 
up against a very serious proposition in regard to this insect. 

A positive evidence that it can stand our climate is found in 
the orchard above mentioned, for the trees were set at least 
nine or ten years ago. As near as can be judged only one or 
two trees were then infested. That was before the severe 
winter of 1906 and ’07. In 1909 live scale insects were found 
crawling on about a dozen trees; some trees were completely 
alive with them, from the ground to the outermost twigs. A 
full life history of this insect was given in our annual report 
for 1906. All who set trees should become sufficiently familiar 
with the appearance of the scale to guard against a further 
spread of the disease. 


WOOLLY APHIS OF APPLE. 


This pest was found on a few trees in many of the orchards 
set this year, but only above ground, generally on the small 
branches or where scars were left from the removal of limbs. 
These were controlled by spraying as for the green aphis. 

A lot of nursery stock was sent into the State badly infested 
with this pest, but it was condemned. See description under 
“Infested Nursery Stock.” 

This insect occurs on the roots under ground as well as on 
the trunk and branches. On the root it often causes an enlarged 
growth, forming a gall. This underground infestation is most 
difficult to handle and is generally neglected entirely. From 
what observations we have been able to make, and they are 
many, we are of the opinion that this insect does more damage 
in Maine than in almost any other state. We have found it 
infesting trees direct from the nursery and from that age up 
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to quite mature trees. One special example was noted of a 
tree about 30 years old that was completely alive with the snowy 
covered aphis—roots, branches and small twigs. No attempt 
had been made to control the insect and it had secured complete 
mastery of the situation. The tree died that season. The air 
was full of the mature winged females so that, in all probability, 
the pest was spread to many other trees in the immediate vicin- 
ity. We have been asked many times if the woolly aphis, found 
so abundantly on the alder, was the same species. It is an 
entirely distinct species and cannot live on the apple. 

When this apple aphis occurs above ground, on the twigs and 
branches alone, it can be easily controlled by the same treat- ~ 
ment that is given to the green aphis, viz., kerosene emulsion. 
In fact, it is less difficult to handle, as it does not attack the 
leaves but is exposed on the trunk or branches. Often it is 
found in the scars left where limbs have been removed and 
sometimes in seams in the bark. In these cases care should be 
taken to thoroughly spray with sufficient power to force the 
material into these cavities and thus touch each specimen. 


GREEN APPLE APHIS. 


(Aphis pomi.) 

The small green louse of the apple was one of the worst pests 
to the young trees set this year; this was especially true of the 
Gregory orchards. 

The first brood hatched from the eggs that were already on 
the trees when they were set. These began their work in June 
and kept it up until fate fall. 

This pest is one of the most difficult to handle on account 
of the protection they have from the curled-up leaves in which 
they are at work. The eggs are laid in the fafl and are so 
minute that they usually pass unnoticed. As the trees leave 
out they appear free from any insect pests, so the orchardists, 
in attending to other duties, pass them by without much inspec- 
tion, About that time, though, the little green fellows have 
begun their work and are busily sucking the sap from the under 
sides of the tender leaves; this causes the leaves to curl up to 
such an extent that the edges often touch, completely protecting 
the little fellows from injury. As they are sucking insects the 
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only spray that can harm them is a contact spray, one that 
reaches the body of the insect. 

The usual remedy is kerosene emulsion, whale oil soap or a 
similar solution. 

If they are not discovered before the leaves protect them by 
curling it is a very difficult matter to control them. The only 
safe way is to keep a sharp watch and as soon as the first ones 
appear they should be destroyed at once. It will be necessary 
to keep a close watch and spray again, possibly a third time. 
The eggs do not generally all hatch at the same time. If the 
first brood can be destroyed the trees are generally secure from 
attack for that season. Practically all of the Gregory orchards 
were slightly infested with this pest. 


BROWN-TAIL MOTH WORK. 


In most sections this pest is being handled in a more satis- 
factory manner by the town authorities. In its early history 
there was so much prejudice to overcome that but little effective 
work could be accomplished, but with the continued infesta- 
tions the public in general has come to realize that the problem 
must be met and the sooner this is done the better. We hardly 
think there has been any further spread northward as no re- 
ports have come to the office from new territory. No damage 
of any extent has been reported outside of York and Cumber- 
land counties. It is very gratifying indeed to note, as intimated 
in the beginning of this report, that the fungous disease planted 
out in 1907 again made its appearance during the favorable 
weather in June, and destroyed millions of the feeding cater- 
pillars. As a result of this much fewer moths were seen during 
their annual flight, although many came across the border from 
New Hampshire. It would seem to be a wise move on the 
part of our neighboring State if she would plant out this disease 
on her own territory, and thus rid her towns of a large number 
of these pests. ‘This insect can be controlled in our orchards 
by one spraying in July, and the time is not far distant when 
all owners of fruit trees will realize this fact and put it into 
practice. 
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GYPSY MOTH WORK. 


We most sincerely hope that those who are looking to the 
conservation of our forests will not overlook this, the most 
important enemy of our Pine Tree State. If once this pest 
should get away from the fetters that now keep it under control 
our fair State would suffer beyond measure. 

From an economic standpoint we can ill afford to let this 
menace go unrestrained. It is a most subtle power of destruc- 
tion that lurks in our midst and unless a more aggressive policy 
is inaugurated and a combined movement set on foot in Maine 
as well as New Hampshire this pest will get the upper hands 
of us. The experience of Massachusetts is a lesson that should 
not go unheeded. A careful study of the report of our special 
field agent should be made in order to realize the importance 
of this work. 


INFESTED NURSERY STOCK. 


There has been such a volume of complaint regarding the 
nursery stock purchased last spring that we feel the time has 
come for more drastic measures in dealing with this phase of 
the movement for better fruit in Maine. 

We were anxious to secure the passage of the bill requiring 
all persons who wished to take orders for nursery stock, for 
parties outside of the State, to obtain a license from this depart- 
ment for so doing. The experience of the past season has 
shown the wisdom of this act. One nursery has been forced 
out of business, as far as this State is concerned, and should 
be shut out from doing business in any state. The agent act- 
ing for that company has been refused a license on the ground 
of obtaining orders under false pretences. 

One or two other nurserymen have been cautioned about the 
stock they have been selling in this State, with the result that 
these parties will either mend their ways in the future or will 
be obliged to drop out of business as far as Maine goes. We 
have organized a movement for better fruit and we must insist 
that better nursery stock is sent in the future. Several of the 
Gregory orchards had to be ruled out on account of inferior 
stock. In some cases hardly a tree started to leaf out in the 
orchard set. The trees had hardly any root system, and the 
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tops dried out so the branches rattled like dead twigs. We 
would caution all purchasers to examine the stock when deliv- 
ered and see if it is satisfactory before paying for the same. 
In this way much unpleasantness might be avoided and better 
stock would be the result. 


MovEMENT FoR Berrer FRuvir. 
ORCHARD RENOVATION. 


Soon after the Gregory movement was started it was thought 
advisable to introduce a system of tree renovation with the old 
orchards that were rapidly going to decay for want of proper 
care and attention. With this object in view we consulted 
with several of the manufacturers of pumps, spraying material, 
fertilizers, etc., with the result that many premiums were se- 
cured for fruit exhibited at the different fairs, from renovated 
orchards. 


SPRAYING DEMONSTRATIONS. 


The movement for orchard improvement also extended to 
the direct care of the trees, in the line of pruning, thinning, 
treatment of canker and other diseased portions, followed by 
spraying to control insect and fungous troubles. The follow- 
ing companies were only too glad to aid in the good work: 
Frost Insecticide Co., Arlington, Mass., using the Arlington 
Outfit B B pump, manufactured by the Douglas Pump Co. of 
Middletown, Conn.; Smith & Thayer Co., Boston, Mass., using 
the 1100 Gould Pomona pump; Charles J. Jager Co., Boston, 
Mass., with the Deming pump, manufactured by the Deming 
Pump Co., Salem, Ohio; a dealer in the Hardie pump, made 
by the Hardie Manufacturing Co., of Hudson, Mich. 

Other concerns wished to lend a hand but could not on 
account of engagements previously made. ‘The Maine Central 
and Grand Trunk Railroads kindly furnished free transporta- 
tion for the pumps and material used, which was greatly appre- 
ciated by the State. 

These spraying demonstrations were begun on May 2nd at 
Belfast and continued until the 21st. They were then put off 
for a month on account of the Farming Special train that was 
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run by the Maine Central road, but were again resumed on the 
20th of June and continued to July 2nd. 

Arrangements were made with granges in the different towns 
to open their halls and have an all-day meeting on the dates 
assigned. When convenient two demonstrations were given in 
near-by orchards. Generally a lecture would precede or follow 
these demonstrations, to best suit the audience. In all cases 
these meetings were open to the general public and many inter- 
ested parties, not members of the grange, availed themselves of 
the opportunity to be present. In most cases the meetings were 
well attended, and much interest was manifest. Often a prun- 
ing demonstration preceded the spraying and in some cases 
illustrations in treating diseased trees were given, especially 
cankered trees. At most of the sessions the different methods 
of grafting were demonstrated, the scions being cut and set in 
the proper manner. Sometimes an evening lecture was given. 
During the five weeks fully 70 lectures and short talks were 
given, covering the whole ground of orchard management from 
the preparation of the ground to the selling of the fruit, but 
most of the work was on the care of old orchards, such as culti- 
vation, fertilization, pruning, spraying, etc. At each meeting 
insect pests and fungous diseases were discussed, with measures 
for their control. 

Each pump company, in conjunction with a manufacturer of 
spraying material, furnished its own supplies and paid the ex- 
pense of its men for the entire trip. 

Although these meetings would have been much more profit- 
able could they have been held earlier in the season, yet-we feel 
that much good was accomplished, and would strongly recom- 
mend that a series of orchard schools be conducted during the 
coming season, these schools to be held for at least a week at 
each session and include one for each county in the State, and 
be divided into two sessions, one of eight weeks in the spring 
for one-half of the State, and the other to come in the fall. 

Instead of confining these schools to the one topic of orchard 
work, they might include all lines of farm management, and be 
conducted under the head of “Better Agriculture for Maine.” 
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Under the head of “Better Fruit for Maine” there could be 
two sessions each day, from 10 to 12 A. M., and from 2 to 4 
P. M. Each orchardist should come provided with a note book 
and pencil and lots of questions, for a half hour of general dis- 
cussion at the close of each session. The whole subject of 
Fruit Growing and Management could be divided up so as to 
have a new topic for each session covering a week’s work. 
The following outline is suggestive only. 


A WEEK OF INSTRUCTION IN FRUIT CULTURE. 


Monday A. M. Soil preparation. 
Nursery. stock. 
P. M. Preparation and setting of tree. 
Small fruits (strawberry and raspberry). 
Tuesday A. M. Care of young trees. 
Small fruits (currant and gooseberry). 
P. M. Growing of pears, plums and cherries. 
* Small fruits (blackberry). 
Wednesday A. M. Orchard renovation (soil treatment). 
Trimming old trees. 
P. M. Treatment of diseased portions, canker, etc. 
Cementing cavities, etc. 
Thursday A. M. Spray-pumps, nozzles, spraying material, etc. 
Fungus troubles (canker, scab, etc). 


P: Spraying demonstration, orchard work. 
Insect control in small fruits. 
Friday A. M. [Insects classified (beneficial). 
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(injurious). 
Peeve Insect control (sucking and leaf-eating). 
» (affecting fruit, also root and 
wood injury). 
Saturday A.M. Thinning fruit—picking fruit. 
Demonstration in sorting fruit. 
P. M. Packing fruit (directions for all pees includ- 
ing small fruits). 
Packing fruit (demonstration in box and bbl.). 


This outline could be modified to suit the season; for in- 
stance, the outline for Saturday would have to come in the fall; 


but if the week of instruction came in the spring the day could 
be devoted to other topics that are not included in the above. 


FRUIT INSTITUTES. 


In addition to the spraying demonstrations several fruit insti- 
tutes have been held during the year. These were well attended 
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and much interest shown. In each case topics relating to insect 
and fungous control were freely discussed and when we take 
into account the quality of the fruit shown at our several fairs 
in the State, as well as the magnificent exhibit of apples of high 
quality shown at the State Pomological meeting in Auburn, we 
can safely say that much good came from the holding of these 
institutes and orchard demonstrations. This movement for 
better fruit has just begun; let us all join forces until Maine 
shall take her place as one of the foremost states in the Union 
for fruit production. 


EXHIBIT AT THE STATE FAIRS. 


Exhibits were made at the three state fairs. Great pains 
was taken to make as much of an educational exhibit as possible. 
The insect display was along the line of economic entomology 
where the life histories of our leading fruit pests were shown, 
together with their work of destruction. Associated with these 
was a new feature, a collection of our most troublesome weeds, 
also an exhibit of alfalfa, the clovers, and some of the grains 
and grasses. This last addition attracted a great deal of atten- 
tion and many inquiries were made as to the manner of getting 
rid of the different weed pests. 

The exhibit is attracting more notice each year and we would 
strongly recommend the preparing of enough separate exhibits 
to be able to accommodate the several county fairs. We would 
also recommend the preparation of leaflets of instruction on 
the different phases of economic entomology to be distributed 
at each: fain. 


ORCHARD AND NURSERY INSPECTION. 


The work of inspection is growing rapidly each year. This 
work is of the utmost importance to the State, and should be 
encouraged. Hardly an inspection is made that does not bring 
out some question of vital importance to the owner of the 
orchard or nursery. Several requests for inspection during the 
year have had to be turned down on account of lack of time or 
previous engagement. 

Several new nurseries have been added to the list of last 
year. The following list is complete to date,.as far as we know. 
Kindly notify the department if any. are omitted. 


LIST OF NURSERIES IN MAINE. 


ANDROSCOGGIN COUNTY. 


Chapput, Joseph T., Auburn, Small fruit. 
Lombard, T. M., Auburn, y “H 
Merrill, A. S., Auburn, ue a 
Merrill, Chas. A., Auburn, ae ? 
Roak, Geo. M., Auburn, Regular stock. 
Saunders, Ernest, Lewiston, < 
Woodman, H. M., Auburn, Small fruit. 


CUMBERLAND COUNTY. 


Barbari, Charles., Woodfords, Small fruit. 
Burnell, Dexter, Cumberland, Zs zs 
Goddard, L. C.. Woodfords, Regular stock. 
Gould, C. E., Woodfords, Small fruit. 
Holm, Hans H., Woodfords, 4 # 
Jackson, H. A., Westbrook. Regular stock. 
Leighton, Gardiner, No. Yarmouth, Small fruit. 
Loring, E. D.. Walnut Hill, ty i: 
Macomber, E. R., Woodfords, Regular stock. 
Ninot ‘Ca., J: W., So. Portland, ‘ a 
Prince, Albert F.. Walnut Hill, Small fruit. 
Smith. C. W., Woodfords, ON or 


FRANKLIN COUNTY. 


Childs, John, New Sharon, Regular stock. 


HANCOCK COUNTY, 


Ball, Henry A., Hancock, Small fruit. 
Ball, H. D. & Son, Hancock, 2 . 
Crabtree, W. A., Hancock, x 4 
Hancock Nursery Co., Surry, Regular stock. 
Hodgkins, Howard, Hancock, Small fruit, 
Keif, Thomas, Hancock, ge a 
Moon, Geo. M., Hancock, a - 

Mt. Desert Nursery Co., Bar Harbor, Regular stock, 
Penny, C. A., Hancock, Small fruit. 
Phillips, Willard H., Hancock, $ vi 


Wooster, E. W., Hancock, * < 
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KENNEBEC COUNTY. 


Elm Brook Farm Co., Farmingdale, Regular stock. 
Erskine, John N., Chelsea, Small fruit. 
Gabree, James, Chelsea, i f 
Glidden, Mrs. C. M., Gardiner. y’ ie 
Jones, Willis E., So. China, “4 a 
Jones, W. H., China, i“ ‘ 
Lawrence, H. C., Chelsea, . rm 
Merrill, F. R., Augusta, ‘ es 
Metcalf, Frank, Albion, a2 “i 
Patterson, Frank, China, 5 ip 
Perkins, Chas. S., Vassalboro, 7 a 
Perley, C. A., Winthrop, Regular stock. 
Perley, Clarence, Winthrop, Small fruit. 
Perley, Fred W., Vassalboro, a 
Pike, Geo. A., Winthrop. 4 ry 
Stevens, E. W., Augusta. : a 
Ward, Edwin, China, oe Lis 
Ward, Freeman, China, ae 
Ward, ©. U..G:,China: i 4 
Wiles, Z. D., Gardiner, Regular stock. 


KNOX COUNTY. 


Ayer. Wallace A., Union, Small fruit. 
Glaentzel, Geo. H., Camden, Regular stock. 
Lufkin, W. C., Rockland, Small fruit. 
Simmons, R. B., Appleton, e ye 
Thurston, Philo, Union, “i er 


* - (OXFORD COMiaoe 


3ryant, James J., Buckfield. Small fruit. 
Conant, A. A., Hebron. 3 s 


PENOBSCOT. COUNTY 


Carter, J. Lewis. Bangor, Small fruit. 
Eastman, A. A., Dexter, “A a 
Edminister, David, Hermon, x ss 
Fogg, A. B., Bangor, ce a 
Gould, W. S., Brewer, ; 4 ed 
McCabe Bros., Bangor, Regular stock. 
Osbourne, Wm. E., Brewer, ~ Small fruit. 
Overlock, Fred, Bangor, ‘ 7 
Phillips. James M., Bangor. s ve 
Phillips. John C., Levant, 4 
Phillips, W. W., Bangor, , ve 


Pomroy. L. H. & I. L., Glenburn, u sy 
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Richardson, Chas., Levant, Small fruit. 
Smith, A. C., Hermon, es a 

Smith, D. B., Bangor, 
Smith, H. A., Hermon, 
*Smith, J. E.. Newport, 
Smith, P. J., Bangor, 
Wing. Forest, Levant, 


PISCATAQUIS COUNTY. 


Cleaves, F. W., Sangerville, Small fruit. 
Howard, S. D., Sangerville, x " 
Knowlton, Sanger, Sangerville, 


SAGADAHOC COUNTY: 
Dunnell, A. H., West Bath, Small fruit. , 


WALDO COUNTY. 


Stantial, A. R., Belfast, Small fruit. 
Vose, Chas. C., Belfast, < i 


YORK COUNTY. 


Fernald, W. Linwood, Eliot, Regular stock. 
Hazelton, F. H., Old Orchard, Small fruit. 
Mahoney, Geo. L., Saco, Regular stock. 
Moulton, Milton S., West Scarboro, Small fruit. 
Murch, G. A., Old Orchard, ] “4 
Smith, T. W. A., Biddeford, Regular stock. 
Strout’s, Biddeford. 7 is 
Whitman, B. M., Old Orchard, Small fruit. 


An important step has been taken in the right direction, as a 
result of the movement for better fruit. It is the starting of an 
apple nursery of 50,000 trees in the State. These were set last 
spring and budded this summer. At the time of writing they 
are in good condition. The stock is of France seedlings. They 
lave been budded to standard Maine apples, such as Baldwins, 
Spys, McIntosh Red, etc. If nothing goes wrong these trees 
will be ready for the market in 1912 or ’13. We feel that this 
is a movement in the right direction and would like to see some 
native stock from Tolman or Spy seeds raised on a large scale 
for nursery purposes. This may come in the near future. 

As indicated in my last report, the movement for better fruit 
received an impetus when the late James J. H. Gregory made 
his offer for Maine orchards. Hardly had the papers an- 
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nounced his magnificent gift before others joined in the move- 
ment. The following is a list of premiums offered. 
GREGORY PREMIUMS. 
Better Fruit for Maine. 


The following premiums are offered for the best acre of 
apple trees set in the spring of 1910 and judged in 5 years: 


tst;) James): Ho -Grepory ‘prizes. oe $200 
2nd, Premium by a iriend. atereraac: ee 150 
ard, . Bowker, Co: -aetn ote ci ee 100 
4th; Bs Ge Pratt y Co. eee ee 100 
5th;' Douglas: Pump Co... cules eee 100 
6th, Deming Pump Co., Salem, Ohio.... 50 
7th, Chas. J. Jager Co., Boston, Mass.... 50 
Sth, Portland #armers' Clio. okie eee x0) 


Registration blanks were sent out and have been returned to 
the office to be kept on file. 

Owing to a scarcity of nursery stock many who contemplated 
entering the contest were unable to do so. 


GREGORY INSPECTION. 


As soon as the annual nursery inspection was begun it was 
thought best to make an inspection of the registered orchards, 
so the two were combined, requiring but one trip for the com- 
plete record. 

My other duties have been so urgent that this work has mostly 
fallen to my assistant. Much extra time has been spent, as it _ 
often required many hours of evening work in order to get 
around in time for the next day’s trip. Much credit is due 
Mr. Yeaton for his faithful work along this line. If he wasn’t 
an enthusiast along orchard lines much valuable data would be 
lacking. 

In the inspection much of interest has been gathered, of 
which we note the following: 

Insect Injury—Most of the insect injury is with the green 
apple aphis, which was noticed in almost every orchard. In 
one orchard the Saddled Prominent (Heterocampa guttivitta) 
had stripped several trees (this is the only record of the kind 
that has come to our notice this year). Climbing cut worms 
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stripped two trees in one orchard. Red-humped caterpillars 
were found in five orchards; yellow-neck caterpillars in one; 
San Jose scale on one tree in one orchard; woolly aphis on quite 
a number, but these were destroyed by spraying with kerosene 
oil emulsion. Mice injury was reported in two orchards and 
injury from deer in two others. Cattle injured every tree in 
one orchard and another orchard was practically destroyed by 
using too much fertilizer. The following is a list of the owners 
of the orchards entered for prize, as recorded to date: 


LIST OF CONTESTANTS FOR THE GREGORY PRIZE. 


PRO SeLOLAGC Pin) as wicidiew datieree aye Bliot Bay; WoL. & Bol: Call) >.c7<. Dexter 
Aulaniss) Ered!) Tis.j's)s <2 «shies 2 ete Jay Fifield, M. S. ............Manchester 
PIVETINNELATOLAS Ye iccn ian teen lovelies dsiabeae Hope Fisher, Sumner .........; Winterport 
Baileys Li cuelbert.. 0... .s5 Dresden pHilink Amina By. patceere cla ant Bridgton 
Bailey, Roscoe Ge oi. . e625 oc Wiseasset: SHlords We Ce - sciincwene steeletele Whitefield 
CAMA OOM Os: Ss, is ee ele cs Wellington’ sHlondsy Ti, Els 5. cies tis. a olen . Whitefield 
ULC aL L em Wcy viehelotens. osorenctalatensns Hebron French, Cy Alte. Ries. Soe we Temple 
VOMIT ATS Ge Dry IVD y « sivxe ise! ss sreltal ee Monmouth Mrench; Ho /O.°& WW. A.c:.s..0- Norwav 
OU TaVinen dag eae ies wrieViatina la eile ce (ere ade Livermore Frost, Augustus C. & Son....Walcs 
Bicktongds Ansan Mi. csi. «sj. Oakland Gage, Irving Os Gaeti eos Winthrop 
Bishop, ST Hee. <.0 stevens aro Industry Gay, ‘Charles. 1.) visas ssa Farmington 
ESLDRCCeeuiaue A icienatacei citi cl ave.e'ee Rarpiineton i Gilman cAc Wes i aie ieee cients Foxcroft 
rats elleee Armies leh eles steie) ie <erels Winterport Gleason, George ..........sec-- Union 
Bragger, Bessie Wentworth ....Exeter Goodrich, W. W. ............- Berwick 
Braccer Wit. Bs 2 6,0. << «tse Exeter, (Graves; “William: o<% <0 se 4, Topsham 
Bmdezes, WOMATLES' EF. (ifs sic sievshe! «cb Guil ord Green.eaf, Ausbury C. ....Farmington 
Bryant: (Gs. 0A. <sacties © scien. ove Tivermore Grimm: tol iG” sence n eos Madison 
SIV ees MER vate ld cere aueid fakes) crs Buckteld 4 Grinwell) bis eli. § ar. che ohomielle eas Union 
ERVMU Rae tla! Sieeese Sie elarane. carers Buckfield” saan MA CBee Meee eee ne Addison 
Rurdiek, SJohn As se ssics cis ss Auburn Hamilton: Johm Hy <20ss. sce Garland 
SUL TATI SG NE Nee ee sera langaiten.c eusligver che va uot. O<ford) PEvanGya  AmUMIIT Er Nemenccaleieuttcier tates Wilton 
ES NEO mice ts ses fishers Gitar a tace « Eden Harriman, Charles D. ........ Belfast 
Calderwoou, Jesse F. .......... Wnions tathaway, (Gilbertes cise Auburn 
Gamppelly. Harlh cil ee oe geen eae Clifton Herrick. Ac VAP sarctsistere «sterner Norway 
Carter, eJONNG IWIN. v0 ess se). Mt. Desert Etescock, Charles H. ........ Foxcroft 
Chapman Di vA ss saies slecw sae INewbure: VERS Rufus Pa rs san .e oa omtone Belfast 
RASE CE SESBAC i... icicle iaie Wiser s aveusse Uiibae eye Me hytetsyi lef OG OS eG occroecie Waterville 
Chipman: (Chester HH.) ais «tc «mers Poland SHobbs? NMiller' (Bi ese. 262s se oe Hope 
GOD Bee isis sie levels) co lsienavegetecsmets Oxford Hussey & wcenthner ........ Parkman 
(Ciena LG NDR, Sogiokdionon Uo ac Buckiieldy [nishy Pe sosu teres sisters ciske ote antle Turner 
Cummimes. EU Tis cies os se ee Woodstock, Jilison. milmer (Ds sac ates cise mie Greene 
AIEMLOD Pe NUC ATL: | lalatsi's:< <.celis)isl rane Morrill; Johnson, (Everett; (.) 957.237... hebron 
Daesoth. SUMMeEN MTs | ssis.cie sac Foxcroft Johnson, Wm. Pe ..5... No Yarmouth 
IBE RAIS) Diy Bs, 2aSeg slcichorce omnia cnn Burnham, (JOnes iC. la. aeicieniace ciete cee ee Corinna 
Davis; Oment ie sicics coe aes Woodstock,” Keene, VAlton PAN <n crete oie ele . .Hebron 
DEA a Daey vais, at ates a a CHOW eC Winslow Keene, Frank Henry ........ Belfast 
DimeTeye sie AG Me sc cis rebaier stone a cre eus Casco Ring, ib GESr tyre cute Bowdoinham 
Dixons. .S2& SON... sys sic yen Wales) ‘liachance;, Howist 4. 5.)4. sees see Lisbon 
LOKI OR Rie ercieseicrcices Limington Lane, A. W. & Sons ...... Vassalboro 
TOW O LE BOW oh eile: ase ecalenece eheue tee Standishy Lane) strancist Mim ele sess. Litchfield 
Douglass, Rothens A.....Bowdoinham Lannigan, H. H........... Mt. Vernon 
DONO RAO PES e Liats, ctachateia cbane calle, ele Monroe: Thashy Jessel Dig 52) cea ae . Waldoboro 
WeSsern, EVO. sai cc cvene, 0 evoncne wiei's MuUrnery Wav adie WV GSLCY: ante oievelyielatfere stare es Union 
Dunham, Harry: cH). Ss .es. le Uadrid: Meavitt vArchi: Di) i...) aclaisssiele ULRReT: 
MD) UU OMEN Cale chaleicugreisiere.s sus eiteees EIOPe ees icymMeanin Kens se crscqpuelone cue ts “Foxcroft 
HALON a nanTyey cDs, «0 scores. Cornville Leighton, Dr. Ralph P. ..Harrington 
MGrecOnib Bn US. uate oliere ene Bowdoinham Leland, Will E. .......... Sangerville 
Hazecomb;. Percy Si 2.) vies eee Belfast Leland, W. E. & Son ...... --..Minot 
MMe ry: EU Ges aysies) ae eves eMelale caele HMlioG Cuorime,” Bred) Ele. cicrcialelevctete le. © Parkman 
Hmeryin OSMOnG! 2.) 2)ici. 21 ie aNCOCK.ASMaACOmMbers MAG LC t sy svets tens! o.0 avaltelers Wilton 
Everett, Persian V. & Son....Hebron Macomber, E. W. ......... Winthrop 


IBLE, Ws easy Stavros favs one to's Charleston Maine Sanatorium Farm ...... Hebron 
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WanrCOLte qliCOn pte way cinta oho eyLabeeore Poland Saunders, I. F. & Son .......- Hebron 
Matson; VIORPDA Wale oolals. cavelatits Solon. ~ Sawyer; 2A5) ‘A. et cies eo aae Winthrop 
WMetaddens Orrin, jc -iasss > = ieiens Dresden Savage, Mark N. .........-. Lewiston 
MeNaughton: As di <a. see o Foxcroft . Scott, “. We 20 see eres Harrington 
Mende, s@harlie vhs, feiscususiere. cea Greene Shute, Herbert Co 2 occ Hancock 
Merrill, Chauncey Dean ...... Auburn Small, George R. ....North Yarmouth 
MOOT CICEIS po kevccsteuat cope West, Sullivan “Smalls Rs ee so. eee Harrington 
Morane, Carrie EH. 2... .20 25. Mlisworth: (Smith; - Anna, Wi,” 2/2..021. eer Gorham 
Morans. gC! #1 WA ere eee ete Blisworth Smith, (MiB... .- ks. on eee Belfast 
Morrili; Willard As Oe) ac sc) nie Belmont Soper, “FicM. (2 i220... Steere Winthrop 
Motse; Wilson Mi. Riviere 3108 ae Waterford Spaulding, weslie C. ....Mechanic Falls 
Wason, Charles HW. ...2.-.. Wiscasset Sprague. C. H. ... ..<.0. Skowhegan 
ASOT EIATEY: i cups ensuavauel eon ederersies Saco. .Spraeue, Mrs: JP. i@] cca Skowhegan 
INecalley Bertha Pie tm arose cate Monroe Strout, George BH. .......... Milbridge 
Newman, Herbert L. ...... Mariaviiie Sturtevant, Ernest W. ...:..... Peru 
Nichols: H. A.; &i4.-A. Jack... lisbon Swain, John (Ps 5.2 osc ee Farmington 
Oakes & Sons, A. A. ...... Chesterville Thurston, Raymond E. ........ Union 
Ossood;"Charles (Wie... cis cme Garland; Towns, Wrank JG. ~...)..4ee Madison 
Packard, -JAMeCS AR. %.\... s.siake' Mcnmouth Tucker, Herbert M. ...... Livermore 
Pape) Bipnest Bisco i.us crs ove East Corinth. ‘Eukey, Daniel) RP.) : >... siee Auburn 
Pages WE Dl sic aractioe om erento Hermon Twitchell, Dr. Geo. M. ...... Auburn 
Patten, Mrs. Lois W. ...... Skowhegan Vaughan, Wm. Jr. ........-- Belfast 
Patten; Ralph deps scien oe Topsham. Verrill; Hi Mis. snk we cian Portland 
Patten; SRO eet serene ales Skowhegan. ‘Vickery; J. Ho, . oct enh Morrill 
Paul, .belbertwed ocicme antennae Morrilfh. Walker, Geo. W.  . .:¢<s eee Alna 
Pettingill, George W. ..East Livermore Watson, W. L. ........+see0.s Monroe 
Phillips, WWallard: Jae spe cee Haneock “Webber; red) A. .). 2 ss)-11-seenee Jay 
Plammer-iS- uyman. sis. eee Lovell Weeks, Wim JAC... « «+ cise lsnei onan Wilton 
Potter, Warren) Jsde pleco fonmouth Wentworth, Frances Towle Exeter 
AVAL s (3. Asse rorcisue bes ieeese Waldoboro Werth, Jacob: 0 «<1. lee Temple 
RUSaVeS TIA... Wc) ortoranel wreratets Bowdoinham Williams, Henry L. ........ Fairfield 
Ricker, A. 1&sSons! | ..504 5.0 Turner ‘Worcester, (W. Hi J... semen Columbia 
Hicker (George Bovwc.5< o.o- Cherry field: “Wyman; B.D. . 2.2... eee Lincoln 
PRA CICOT PONV is sidie) a's he are a eee as ie Turner. Yeaton,! a: As»... <1 eee Chelsea 
Rose & Sons, Stephen W. ....Greene York & Sons, C. A. .. Joe .seen Bangor 
Pavers, Hl. AW! oso hice eet Hebron Young, He Gs a... os see Brunswick 

LICENSED NURSERY AGENTS. 


During the past season there were 347 persons licensed to 


sell nursery stock in the State. 


With such a number in the 


field it would not seem strange if some were doing a crooked 


business. 


A noted instance of this kind came to light in the 


case of the large amount of infested stock sold in Hancock and 


Washington counties. 


This license has been revoked. Several 


complaints were made in other sections, but as a rule we think 
these parties are trying to do a legitimate business. 

There are, however, several who are liable to be removed if 
statements made last season do not clear up. We must depend 
upon the patrons who receive stock, to notify us at once, on 
receipt of stock, if it is not entirely satisfactory. We would 
also greatly appreciate the favor if parties who are approached 
by these agents and are not satisfied with their methods of tak- 


ing orders, would report to us. 


A word in time might save a 


great deal of trouble later, and help the department to keep this 
line of work upon a satisfactory basis. 
The following is a list of those who have been licensed in 


1910: 
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LIST OF NURSERY AGENTS LICENSED BY THE STATE ENTOMOLOGIST 


FOR THE YEAR IQIO. 


AMOnL  eliram Be eos as Rumford Pt. 
PMR OTIGY Or) 5s Fa cise prenaus Montville 
PERS ED MA i Ne in e's Mr eral 8 Kenduskeag 
PERGersot, -ATtCOUY A, os 6 ses Jemtland 
PMTPICE ApS Gren, Vie ees. 0% ate. eyelisue © Portland 
EMT TILT a. og a) s. oi'e. 0 coe eas: 3 Chester 
PeMPRUEET SN Th Pe! fl pis, = offense om Farmingdale 
PAMMEEMIN EAS OW cans w c.0's ous iaisnes West Peru 
PERN i, Es \, wives 3,0 Mechanic Falls 
ANIM. ANGTEW “El. . veces ewe Shapleigh 
NPRM COE EO (ss. dies, vs sie.s 45 * Spanaee Saco 
Baas hlenry: Gis i... css oe Richmond 
EVANS Wg ep ASE toile bce pn ele East Boothbay 
rareetibe ATIATCW ss scale oe » «sper eus Orient 
erent MO TOC.” 5 = Siele.ane-o.aesevSce: > Houlton 
Barbier, Thos. H. ....... Island Falls 
eeantioe Wt JA Oo. ciate, ercsecersfe s © Casco 
iS THOT 2 ee a Waterville 
MIAME on EACLOT YS (Ss, 6\.e where tere.» ours Moro 
AC ON ALIOS. Bi 5 scale ciel stele.» Sanford 
eave Oral Es ls. sca .e stopooe © Caratunk 
Hesdy Bernard So us <3 shes os Bingham 
SEM OMVIRIT ETS) 3: 5 eleiaie @ ¥neisleraece Westfield 
125 SITET ET Ts BU S Rag a ae Albion 
PASEPMERE OTS GET Oe ds ino ec mipy pies ate Kijie Surry 
beHnGI) SIGCO>: Ess cc cis 0s oo 3 Thorndike 
ENUEIB RAM Tc AI a, ole vols! a) -0,16) 0.5) wees Portland 
Booker JOUR Be aes 3 a Somerville 
OU DEDYFO CASA Uy ys ocair. ore oiau Westbrook 
ErtOra MAUPErt To os: ays o.c.ene Turner 
Bripes J. ranklin 2... << Kennebunk 
RISES NVAICED) > lc aes seve eo Littleton 
yD AWE he Vas, oo ysus, chee. ore wra,s wee Bucksport 
rows, INeISOns “We ssc 0s 452 6 0 Milo 
Brown, DUM VV cus coustvetic ye eifeects cede Old Town 
Bunker, Francis W. ..Cranberry Isles 
ESERIES sealer BOA oa otras allotols  aiiscaay ere =i Andover 
Birieigh, Arthur’ ‘A. ve. ou Biddeford 
LEU BS ie I eee West Eden 
PSECU EAC Plas” a. ¢ svete evens, nies Monroe 
ler William, (oo. 2k «bere Foxcroft 
Butterfield, Harold C. Brownfield 
WAMppell, “DONT Ci) ol. wlerae a ot Steuben 
NORURRINERE SMa secre woe even ale the: ous) ¥.6 Augusta 
Parlor EWC ss, sors cas a dia elevessy con Bradley 
Carver, Augustus ...... Pulpit Harbor 
REET Ws Eds. 661s akerakexeuoushe Bucksport 
Neyer aes Ea. ele wie ac aueal eres ote Calais 
Chadbourne, Chas. L. ..North Bridgton 
Chadwick, Hiram W. ...... Port Clyde 
Chamberlain, Francis A. ...... Castine 
Snarpmam, (CUTS |e. eiejs.s s 6 Kezar Falls 
rpms. Mrs) ET. Be. sc. s+ oe Auburn 
BOITCHIOY: ake su Si wiv. che.'s one sane Bowdoinham 
Cleaves, Howard F. ...... Old Orchard 
SOD VN LLAT Oy raters vin. cove pevest..a)c.5 Paris 
See. OSEpH Bs als o.oo + v annee ook a Union 
MAPENOTS 1 WV Ast ioe) ol sieve) blo Suertele Searsport 
Sprecher (ANGI J oS o's, ate. ovece o/s Vanceboro 
Combs, Arthur W. Northeast Harbor 
PEW OUT Es sou syete steric sees Dedham 
Cox, Rey. PA Sie fa. catalencten sue, aneha ones Morrill 
Grawtord, Willis BP. .0.. 2... Hudson 
Crocker, Hiram 10 eer seeker ee Hast Machias 
Sammrines, Winco —. <.s6 sss. Bethel 
TT TAINS NV <\ s0> Wey vin nc, 00. ot Oakland 
Cushman, .dward H. ......+: Portland 
ETC tldsas Wha gicite cieve tates stece we) exele Canton 
DUPER A gt Ye =o ane eae One 
Preset es Hy ies rats octane e a ehclate aitis Wilton 


DAMtOrin., tle We. 4, os archers) achat Fairfield 
Danforth, JOU eve ss. s+ ss Washington 
BIUVES eA a Cone ote) oleh a at'ece teres. 6 South Paris 
DavISy AMUNE: ic) sichs. he tarenate oon Turner 
DAVIS irs. Ae ofoca. soy oysh x enone Rumford 
DAVIS NGBOLPOk «ave + tus ete coat Searsmont 
IBY SEY 21y ai OC g or eee eerie alee Clinton 
DeMarey. sEenrys Ne. s+ ccccte pecs Lincoln 
IVGUMISOM,. Pec MEL. | Mia's, cho cious awe 28S Mercer 
DOE hn Mas ansie- ciets ise aheksr ete Rangeley 
Dobbs, Charles ..........North Anson 
Dole), Westie: Je .0) one see -...Holden 
TOMANSIEY, Ets Cs iyo sys North Castine 
WOURIASS:, UriOn Gis «, corsets cad Belfast 
WOUeslass,. ry las . sss, essheees Bowdoinham 
POW DEWALL tite. vise icles Ostet, 6 Old Town 
Dowie, Be Ga, SA esis shokeswters eget Mexico 
Dudley, Wrank Fe ccwisiwans Auburn 
Dualov> Ose > 0. colege West Farmington 
Dunnims,. Eerpbert” An <i.s.atemears Bangor 
OAUINEDEUY.,, CANS? cD a trey wie ely spa leee” Riaeelel s Highland 
EYIRE ATI git He sa) ole) 9. oes wo egy Charleston 
DET cA ICT bass a aut otro oie ote Eastbrook 
Dyer, Geos Gy. sess ss North Gorham 
iA RON oe EIOS Pee vale 's cunrievaeypiere Calais 
FiaLOie panel: El... s.etei sete ance Oxford 
Eaten, Winfield W ..South Thomaston 
CATO ts in eeee: este lsh crche secrete Phippsburg 
Milinowood;, AG Pe. susisisucw ts. viele Monroe 
PUTO EG. Mic Os. 0 eyelets ore 3 North Rumford 
FRGICTY « SWc toa x aie cot vas North Berwick 
Emmens, Benjamin C., West Kennebunk 
Hrskine, JOSeph. We cls «ae are Wiscasset 
Fadden, Edgar F. ...... West Newfield 
Maar panies VAG | He alone wcetetw, = Monmouth 
DU, aleve Os) ooh ys pote eae wecasdicuay wtaies Garland 
Hamniamis OW 0). sts. avers, «ys ster Wells 
Mawent, “Herman (800 (ccc. wieis Belgrade 
Mandersons: We Py sce: sets es Dennysville 
HMernala, (Ce Gli 2 cl ogee shore Old Town 
Mermaids. fred) JAS ise. cries. Newport 
Fernald, Miss P. Estelle Dixmont 
Hickett, Miss Minnie .......... Saco 
MnMeye ds 1 On sich pete Susie Locke’s Mills 
RAPE ain Ce El on - ete sie laricns ects Augusta 
RO Ke Arey IN eos, 2) alte koe anne South Berwick 
Krench. Deleon AC. s2 <a> = Norway 
Wrench, Randali B.. wos... « Lincolnville 
Frizzell, ARs MUon seisten cua tevehecettdnec ale Mercer 
BGS a CApReMm “Ey eis, stone ave eters Baring 
Gardiner, Wels. \5.cuie. Fort Fairfield 
Gardner). Richard: Chia. Stonington 
Garnéy, A. BMrank =... No. Shapleigh 
Gaudet; “Albert i. -.. 3.5 ...- Rockwood 
GeELrOWs sWallaCe! Rete sietscte. tea Houlton 
Gerrish,, -Geraid: a0 .oveisvssere at's Sanford 
Gillchrest, Walter A. ...... Thomaston 
Gilman; "Hs"*W Soc me hs South Berwick 
Gordon® Wilson (Meo soi sie «elas Winn 
GGOUE sehr el ~ We tere e recalenatotiousy eaeecens Wayne 
Gold Roe Dio cs yciel eaeneteks South Paris 
Gove; Gs (Wao isc dss North Searsmont 
(CPs a SA ioe bRvotiae Sas Columbia Falls 
Gray, Frank L. ....Centre Lincolnville 
Gray, George H. ..West Kennebunk 
Gray, William D.~....... ...-Bowdoinham 
Greene. GM, sy sic/e lois. otsasueiekay< Linneus 
Greene? We MM.) co weet om = East Bowdoin 
Graco, Georse Be vies. cw Hartford 
GPG Vers COMM i.) ee eles cane lah os Brewer 
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Gaashee; Am sO) is shave ace. 09) Siiseue els Appleton: “Moore; Ei As: A eerie Skowhegan 
Hale, Herbert H. ...... North Brooklin Mcore, Howard W. ........ Pembroke 
ELS TIER RHE, BAUME We vicar a atic eer ouer ersten Sebec’ Morse; “C:" Me. 22 cnc a0 «= pene . Gray 
Hamlin, Geo. rArocmutels ses po Gardiner Morrill, elerbert \O:: 7)... nee Gorham 
Hammond, Nathan P. ...... Danforth Morris, ‘George R. <. .caekneree Oxford 
VATA Cyt One seisomiesl ctemetiete ters asin onene t Camden Moulton, Jeremiah ...... Cape Neddick 
Farin Odmeys sBy visite tone sieiene Blisworth, WNash,* eA'.) i) io ve icyteteneetenete Damariscotta 
ERA VAVOS Gre td yiictere  oleletalonedocensvaite Lincoln’ (Newcomb, DD: li. ..'. cs «einen Portland 
EVEN; WAS Ge Velie aoe ouclnieks eremulnerers Dexter’ Newcomb, FP i.) Gace. eee Winterport 
Eerniny, sHOLTest: Wekeyters cre ers Cornyille Nichols), Peter (2)... are ennniate .Gloucester 
FLCTSCYeintonue lice terete deta crate Bast Corinth Norris; Edmund BB: .. .eeenee Gardiner 
ICM DOE pice Obriscrertie. she evsosveke Portland ‘Norton: "As Ds oi). eee Farmington 
Hieeins SSE PRest: Ws & Sacks suckers ake Morrill (Norton, Mary BW. 0. .. cee Farminzton 
ICS TOT SVs Soe nacsile elere suave Harmony Noyes, Colby J. ...... ....donesboro 
ebb excl tn yeee ING, 1D poe CAEN EID wo Portland Noyes; Reno SPs esac *... Wilton 
Hiscock, Augustus ..West Farmington Nutter, John W. .......... Montville 
Foekine es rAlined) ©... «ieee sev St. George’ O’Brien, Horace! ..2. ..<cmnremie Portland 
Hodedon,) DD." We *....7. Boothbay sHarbor) GO Roak JE i. smi ieee Kingman 
ontaniG. / HIG! catars: sc; srejenatorene Buekfield. ‘Packard s iGe EL cues. section Bridgton 
EFOLNES ANIOS/(Bl..7s. cies « exeletansnste Oakland’ Partridge iGiH.. Se ees ....Gorham 
HODES ONT Ueucisievexsyo sacks West) Peru Batten!) ya mies ctelcietetaenene Herman 
PL OWATG dem ctister at telseesucretene Fort ‘Kent: Payson, EH.) eo...) <i vicvereelsreianeeenee Hope 
Howard.) “knustin: Ws Semester. Lexington Pendleton’ G.. (Sv \.. scission Warren 
Prubbard,, Melvin’ i -). +0 -1e)ssre aie Canaan’ ‘Perham, John “hy ieee Farmington 
FIN tress Geos, Oly Tie etcrekeicueneneies Porter \ Perkins; (BS Bais cae een Penobscot 
Huntress, Sarah L. ...... So. Berwick’ Perfy; Chas: (©. =.)..1- seme Sullivan 
EFAISS OY) aiedin nl Cree ule derellenehiehatercMapece seis Oakland’ Peters, Andrew J. Wa": .sseerene Bangor 
Jenkins, John ‘Henry ....Presque Isle: Phillips; Milton s).\.)crsterenmenene Madison 
Johnstan:) /Orlay Gy vrcevsjete Washineton) Phillips; Wi Tio. e ere Hancock Pt. 
AGNES) (Spe Lois. ohatoid Blas West Kennebunk Phitoon, Walter .......... Livermore 
PONGB MI wAs Boutiaiais c1eciectemetenens Bingham. Piteher Anview He 2. Lincolnville 
OATS) OHM) BES yeliee olenehen= Stonington Poland; *As2 vis .ok eee eee Hartford 
UT CRATIES ING sium erate cies cws terete arene Madison Powers, Chas.’ BH. ieee Sunset 
SGU cata em ALONG  Sierceotoh shia beueyelier siahels Jackman Prescott, Emery ....... «| 0\e,0 on) state aaEY 
Testhant of MEG ed Bs ering: eae cael Pittsfield Preston, Andrew J. ...... Dennysville 
Fen e nt, eG With) Nc cae sie wi etarers Sweden Pulsi er, Geo. HE. ...... West Sumner 
Kentenits PHilipi Ec sveleuentee tere Pownal Purinton, W. S. 2.6.00. .mms Augusta 
Knowlton, Chester D. .....-.- Monroe Raymond, J. On 2 ee a lerlenets Winthrop 
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LECTURE WORK. 


There is a growing demand for lecture work but owing to the 
greater call for demonstration work in the field we have been 
obliged to refuse many calls in this popular line. 

The following is a list of the most important: 


Hectures, at Parmers’ Jnistitute:. 5... .<s0. % 3 
Lectures at Pruit: Institute . 2.2% 0.2.5: wae, EO 
Lectures out-of State... 2... cesta Ws 
Lectures at Orchard Dancattrion meetings 27 
Lectures at Pomological meeting ......... 2 
Lectures at Pomona and subordinate Granges 33 
Lectures at School and Academies ........ I2 
89 

Potalvattendance . 2.2. =. « AS area 7,702 


At the present time there are about 100 nurseries in the State, 
counting those who sell plants of the small fruits. 


about 200 Gregory orchards. 


There are 


Besides the inspection of these, 


many requests are made for inspection of orchards, city shade 
This work added to other labors of the Bureau 
made it necessary to appoint an assistant to aid in the work. 
Mr. G. A. Yeaton, of Augusta, was chosen for this position, and 
a more faithful and efficient person could not have been selected 


trees and parks. 


for this purpose. 


He has put his whole time and energy into 


the work of the Bureau, thus accomplishing what could not have 
been done but for his faithful work. Frequently he has been 


5 
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called upon to take charge of orchard demonstration meetings 
and was placed as one of the speakers to demonstrate methods 
of orchard management. 
Respectfully submitted, 
EK. F. HITCHINGS, 
State Entomologist. 


Turning Burlaps. 


k 


Gypsy Moth Wor 


REPORT OF SPECIAL FIELD AGENT. 


Ion. A. W. Gilman, Commissioner of Agriculture: 

I herewith submit my fourth annual report as Special Field 
Agent in charge of gypsy moth work. 

It may be well at the outset to state that the actual limits of 
the district infested by the gypsy moth in the State of Maine 
are not yet known, and will not be determined until such time 
as funds for a more thorough examination of the outlying towns 
by the trained scouts are available. 

To correctly ascertain the extent of the infested section and 
to properly handle the same, a force of at least 75 trained men 
might well be employed for the greater part of an entire year. 
Such operations, however, have been impossible in view of the 
great need of suppressing the moths in the badly infested wood- 
lands of the towns in the southwestern part of the State. 

It has not seemed wise to spend too much of our limited ap- 
propriation in scouting new territory, while in the badly infested 
towns there has been an opportunity to destroy egg clusters and 
caterpillars by the hundreds of thousands, and thus relieve the 
people of such towns from caterpillar annoyance and damage to 
woodlands and orchards. ‘The only course for the new Legis- 
lature is to make such appropriation as shall, together with 
those made by Congress, enable those in charge of the work of 
suppression to prevent the further spread of this pest and grad- 
ually reduce the infested area. The appropriation must neces- 
sarily be larger than the last one made so that every infested 
place, however small, can be attended to, even in the forests. 
If this forest work is neglected by insufficient appropriations, 
the moths in slightly infested places, like those in Acton, New- 
field, Shapleigh, Gorham, Lebanon, Alfred and many other 
towns in the northern part of York County, will spread rapidly, 
and in consequence all of the valuable timber will be absolutely 
destroyed by the feeding of the caterpillars. 

The owners of timber lands and orchards in the eastern and 
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central part of Maine—the part not yet infested with the gypsy 
moth—have such a fear of this pest and desire so strongly to be 
protected from it, that, as far as I am able to learn, they are 
more than ready and willing to pay their part of such appro- 
priations as may be necessary to prevent the insect from spread- 
ing beyond its present limits and eventually invading their lands. 
Should the gypsy moth be allowed to increase and spread, such 
a course would end in enormous loss of wealth to the State of 
Maine. 

Massachusetts has expended about $6,000,000 in the moth 
work. This is a large amount of money. Massachusetts is a 
rich state and is able to expend such a sum of money for such 
a purpose, but for Maine, the prospect would be ruinous. Hope 
must be placed in the Legislature of 1911-12 to make such ap- 
propriation as may be necessary to stop the spread of the moth 
to new territory, the purchase of more high power spraying ma- 
chines as well as the introduction of parasites and other natural 
enemies of the gypsy moth. 

The appropriations made by previous Legislatures have not 
been large enough to properly carry on the work throughout the 
entire year and a system of co-operation has existed between 
the Government Field Agent and this office, so the work could 
be continued uninterruptedly. 

By such an arrangement it has been possible to keep most of 
the force employed during the entire year. This is an important 
factor in our work, as by this method we are able to train and 
keep the men of the force up to a high degree of efficiency. 

The work in Maine has been carefully and thoroughly handled 
by the force and the men have shown much interest and enthu- 
siasm in meeting this difficult problem. 

All of the known colonies have been given most thorough at- 
tention, and their conditions have improved each year. Many 
new infestations have been discovered in the already infested 
towns and cities and several new towns have been added to those 
already known to be infested. The scouting is still being car- 
ried on by the government, and without any doubt, many more 
towns will be found infested. 

During the year 1910 the work against the gypsy moth has 
been carried on practically along the same lines as in the three 
preceding years, and with the same gratifying results. 
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The scouting operations which were begun in the fall of 1909 
were carried on until May, 1910, 75 trained men being employed 
for this work. During May and June spraying operations were 
carried on with excellent results. Ten and one-half tons of ar- 
senate of lead were used in this work and millions of caterpil- 
lars were destroyed. 

Owing to the bad poisoning received from the brown-tail moth 
under the burlaps last year, I waited until the brown-tail moth 
had pupated before allowing the men to begin putting on bur- 
laps this year, which was July Ist. Eighty-five thousand trees 
were burlapped and carefully attended during the months of July 
and August. One hundred eighty-five thousand eighty-six cat- 
erpillars were taken from the burlaps and destroyed. Nine and 
one-half bales of burlap were used in this work. ‘Thousands of 
caterpillars were destroyed by fire in the burning operations on 
the ground and in stone walls. Six barrels of crude oil were 
used in the work. Considerable cutting, cleaning, thinning tree 
tops, pruning, tin patching and scraping of trees in orchards and 
woodlands was done during the months of January, February, 
and March. 

Owing to the shortage of funds we were obliged to stop work 
the latter part of August. In October the work of scouting was 
again taken up and is now being carried on by the government. 
During the scouting operations, 53,894 egg clusters were found 
and creosoted. If these egg clusters had been allowed to hatch 
they would, without any doubt, have brought forth 20,000,000 
caterpillars. 

The following new towns have been scouted and found to be 
quite badly infested, viz: Parsonsfield, Lyman, Standish, Port- 
land, Westbrook, Buxton, Cape Elizabeth, Old Orchard and 
South Portland. 

The following list shows the towns now infested with the gyp- 
sy moth in York and Cumberland Counties, total 30: Kittery, 
York, Eliot, Wells, Kennebunk, Kennebunkport, Portland, 
Westbrook, Buxton, Cape Elizabeth, Old Orchard, Biddeford, 
Saco, Scarboro, South Portland, Gorham, Standish, Dayton, 
South Berwick, North Berwick, Acton, Parsonsfield, Water- 
boro, Shapleigh, Berwick, Lebanon, Newfield, Sanford, Lyman, 
Alired. 
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LUMBER INSPECTION. 


The inspection feature of this work is of greatest importance 
and must be well organized and enforced to obtain results. At 
the present time the work is being done entirely by the govern- 
ment, and is not being looked after as sharply as it demands. 
Cars have been shipped from Maine to other states during the 
year without the necessary permit, but this fact was not discoy- 
ered until the cars had been away from the State for some time. 
The Boston & Maine R. R. again sent into the State cars loaded 
with shim wood which was distributed along the tracks from 
Wells to Portland. Capt. Spinney and his crew found this shim 
wood badly infested with egg clusters at Pine Point, Old Or- 
chard, Scarboro Beach and Rigby Stations. 

This work demands great attention to prevent new ieee 
tions from being established at distant points as well as to pre- 
vent new colonies or infestations in our own State. 


FIELD DAY. 


The third annual field day of the force was held at the Ly- 
man Hastings Hotel at York Beach on August 31st, and was a 
great success. A shore dinner was served at noon after which 
speeches were made by Hon. A. W. Gilman, Commissioner of 
Agriculture, Mr L. H. Worthley of Massachusetts Department 
for Suppression of Gypsy Moth, Col. T. H. Dearborn of the 
New Hampshire Department, Hon. Horace Mitchell of Kittery, 
Mr. Spinney of North Berwick, Prof. E. F. Hitchings, State 
Entomologist, ard others. It was a very enjoyable time, many 
visitors. from Massachusetts, New Hampshire and Maine being 
present. 


LECTURES, CORRESPONDENCE AND EXHIBITS. 


During the year 1910, fifteen lectures have been given before 
different societies, all of which were illustrated with lantern 
slides. One thousand fourteen letters relative to the gypsy moth 
have been received and answered. One exhibit was made at the 
Food Fair in Portland. 

I now have over 1oo lantern slides illustrating the gypsy Bae 
work in Maine, showing the forces at work scouting, burning, 
turning burlap, cleaning and cutting woodlands, scraping, prun- 
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ing and tin patching the orchard trees, as well as the life his- 
tory and hiding places of the moth. 


ACKNOWLEDGMENTS. 


I am glad at this time to acknowledge the help received from 
others interested in the work; the advice and assistance received 
from the Government Field Agent, D. M. Rogers, which has 
been freely sought and as freely given. To the inspectors, fore- 
men and members of the field force I am glad to acknowledge 
my obligations for loyalty to the department, and their efficiency, 
to which in no small measure is due the success obtained. 


PARASITES. 


A considerable number of parasites and natural enemies of 
the gypsy moth have been received at the laboratory in Melrose, 
Mass. ‘These have been liberated and conditions at the present 
time seem to warrant the hope that eventually much good will 
result from this work. It should be borne in mind, however, 
by those who are over enthusiastic as to the possibility of con- 
trolling the gypsy moth by means of parasites, that there are but 
few cases on record where work of this kind has been entirely 
effectual. Until it has been demonstrated that natural enemies 
can control the situation it is folly to curtail the amount of work 
which is being employed for the destruction of this pest. 

The following is a list. of the infested towns and the condi- 
tion of same as far as it is possible to learn at this time. 


KITTERY. 


The work here has been done faithfully and intelligently by 
the crew located in the town, but for all that the infestations 
have increased to quite an extent. During the fall scout in Oc- 
tober over 150 new colonies were found on trees along the high- 
way, which indicates that the same had been brought from New 
Hampshire on automobiles or other conveyances. The old in- 
festations have been carefully attended, with excellent results. 
The scouting has been carried on with the same care as here- 
tofore, with the result of finding and destroying 3749 egg clus- 
ters. 


72 AGRICULTURE OF MAINE. 


During the summer months the trees were burlapped and at- 
tended each day, which resulted in finding 17,432 caterpillars. 

Spraying was done on a much larger scale than ever before 
and thousands of caterpillars were killed by the poison. 

The scouting of the balance of town will be finished by the 
government after the first of January, 1911. Many of the old 
orchards have been attended to, which will make the work here 
much easier to handle and will give the men a better chance to 
get into the woodlands. 

Owing to the new infestations found along the highways a 
great deal of work will be required in this town next year. 


YORK VILLAGE. 


I am again glad to report the excellent condition of this vil- 
lage relative to gypsy and brown-tail moths. 

A larger amount of spraying has been done than ever before, 
with the same gratifying results. Millions of both gypsy and 
brown-tail moth caterpillars have been killed by the poison used. 

The excellent condition of both the orchard and shade trees 
in this village is a striking illustration of the wisdom of spraying. 

The usual campaign of scouting, spraying and burlapping 
was carried on in a most satisfactory manner and with good re- 
sults. 

During the scouting season 1584 egg clusters were found and 
creosoted. After July 1st the trees were burlapped and care- 
fully attended, with the result of finding 6104 caterpillars under 
same. 

The excellent public spirit shown by the officials and citizens 
‘of this town is worthy of the highest commendation. 

Much credit is due the foreman and crew located here for the 
good work which has been done. 


YORK (BRIXHAM AND AGAMENTICUS DISTRICTS. ) 


Agamenticus—This is the very worst infested part of the 
whole State and it will require much work and money to prop- 
erly handle same. There are 9600 acres in this colony, of which 
three-fourths is heavily wooded. Extending from Mt. Agamen- 
ticus to the center of south Berwick on the north and to the town 
of Wells on the east, it is a menace to all of the surrounding 
country, and unless cleaned out and attended to, the infestation 
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will continue to spread until it will become impossible to handle 
it. A great deal of work has been done here during the year and 
the conditions are much improved over last year. Large tracts 
of woodlands have been cleared of underbrush, the deadwood 
taken from the trees and spraying and burlapping done, with ex- 
cellent results. 

Many acres of ground have been burned over and millions of 
caterpillars destroyed by the fire. During the scouting opera- 
tions carried on in the early part of the year 20,054 egg clusters 
were found and treated. 

During the burlap season over 30,000 trees were burlapped 
and attended, with the result of finding 104,693 caterpillars, 
which were destroyed. Millions of caterpillars were killed by 
the arsenate of lead used in the spraying work. 

No scouting has been done here this fall so it is impossible to 
state the exact conditions at the present time. ‘The government 
crews will scout this territory after the first of the year. 

Brixham.—The conditions in this district are nearly as bad 
as those existing in Agamenticus district. There are many bad 
woodland colonies which are in bad shape and it will require 
much work to properly handle them. The usual methods were 
employed during the year for the suppression of these infesta- 
tions. Scouting, cleaning, burning over the ground, spraying 
and burlapping were carried on with good results. During the 
scouting in the early part of the year 2597 egg clusters were 
found and destroyed. 

A large amount of spraying was done both in woodland and 
orchard with excellent results. 2595 trees were burlapped and 
carefully attended, which resulted in finding and killing 12,682 
caterpillars. ; 

In addition to the above figures many thousands of caterpil- 
lars were killed by fire and spray. 

No scouting has been done here this fall. The government 
crew will scout this section after Jan. Ist, 1911. 


ELIOT. 


Scouting operations were not taken up in this town until April 
Ist owing to lack of funds. This left but six weeks to scout be- 
fore the spraying season began, therefore the town is but partly 
scouted at the close of the year. The government forces will 
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scout here after the first of January. A great deal of spraying 
has been done both by the citizens and the men of the gypsy 
moth force. 

During the time the work has been carried on in this town it 
has met with the hearty approval and co-operation of the citi- 
zens. They have become interested in the spraying work and 
have done a great deal of same. ‘This year nearly 2% tons of 
arsenate of lead were used by the people of Eliot. 

Twenty-five thousand trees were burlapped and carefully at- 
tended during the season and 15,362 caterpillars were taken 
from same and destroyed. The number of egg clusters found 
in the early part of the year and while finishing up the summer 
work was 1218. Owing to the bad condition of this town a 
great deal of work will be necessary. 


WELLS. 


A general scout in the early part of the year showed the town 
to be quite badly infested. One thousand eight hundred sixty- 
seven egg clusters were found and destroyed. No scouting has 
been done here this fall and it is impossible to tell just what the 
conditions are. At the present time the condition is much bet- 
ter than at the same time in 1909. 

The work has been looked after very carefully by the crew 
located in this town. 

In the season the trees were burlapped and carefully attended, 
with the result of finding 8963 caterpillars, which were de- 
stroyed. | 

Spraying has been carried on with the most gratifying re- 
sults, thousands of caterpillars being killed by the poison. About 
Soo Ibs. of lead were used. 

This town will be scouted after Jan. Ist, 1911, by the govern- 
ment forces. 


KENNEBUNK. 


The situation in this town remains about the same as last 
year. During the summer months quite a few roadside trees 
were found to be infested with single caterpillars which, no 
doubt, were brought in on automobiles coming through New 
Hampshire. 
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The trees were burlapped and carefully attended during the 
season; 265 caterpillars were taken and destroyed. 

The town was thoroughly scouted in the early part of the 
year and 117 egg clusters found and destroyed. No fall scout- 
ing has been done yet. The town will be scouted by the govern- 
ment crew later. 


KENNEBUNKPORT. 


The work in this town has been attended to with care but, in 
spite of this, the infestations have increased this year, many new 
infestations along the highway being found this fall while scout- 
ing. This indicates that caterpillars are being brought from 
some other towns or possibly from New Hampshire on automo- 
biles. The Post road through New Hampshire, over which 
most of the machines come, is very badly infested and without 
any doubt caterpillars are brought on same to the towns along 
the coast between Kittery and Portland, and possibly farther 
east. 

The scouting operations resulted in finding 172 egg clusters, 
which were destroyed. 

‘The trees in town were burlapped and carefully attended dur- 
ing the summer months. 124 caterpillars were taken and de- 
stroyed. 


BIDDEFORD. 


Previous to the year 1910 only one egg cluster was found in 
this town, but, while attending this infestation during the sum- 
mer, five more infestations were found. They are situated in 
different parts of the city and it will require considerable work 
to properly handle same. 

The trees were burlapped and attended during the summer, 
which resulted in finding 72 caterpillars. 

The government crew is now scouting the city and without 
doubt will find other infestations. 


SACO. 
e 


This city has not shown much during the summer months. 
The four infestations have been looked after carefully, but only 
3 caterpillars were found. I fear that there are more infes- 
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tations in the upper part of the city and without any doubt the 
government crew will find them when they scout this winter. 
The conditions of the city warrant a hard fight to stay the spread 
of the moth and to exterminate the infestation already found. 


SCARBORO. 


Last year in scouting but one infestation was found in this 
town. This was carefully attended during the summer months. 
While doing this work 6 more infestations were found which 
were attended, and from all 35 caterpillars taken. The govern- 
ment crew is now scouting the’town. ‘This is a large town and 
contains a great deal of woodland which will require a great 
deal of work and money to handle. The railroad infestations 
found here during the winter have not developed any caterpil- 
lars and it is safe to say that they are exterminated, 


SOUTH PORTLAND. 


While scouting the town in the early part of the year two 
infestations were found near the golf grounds and while attend- 
ing to these during the summer months two more were found 
close by. The trees were burlapped and attended carefully, 
which resulted in finding 235 of the caterpillars. - Scouting de- 
veloped 31 egg clusters. 

These infestations are all on the Post road on Main Street 
and are liable to be carried some distance as the owner of the 
worst infestation is a truck gardener and drives to the city of 
Portland each day with his goods. I certainly look for new in- 
festations to develop from this one by these means. 


GORHAM, 


The scouting of last fall revealed for the first time in this 
town, one egg cluster. During the summer months this infes- 
tation was visited and 1 caterpillar was found. During the 
scouting this fall 65 egg clusters were found and destroyed. 
These new infestations are located in every part of the town 
and much work will be required to properly handle same. The 
fall scouting was done by the government crew. 
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STANDISH. 


For the first time during the work in this State we were able 
to get into this town and scout same. The scouting revealed 30 
egg clusters. These were located in different parts of the town 
and undoubtedly many more are to be found in the woodlands. 

The situation here is indeed serious and a great deal of work 
will be required to handle it properly. 

The scouting was done by the government crew. 


LYMAN. 


This is a new town and was found to be quite badly infested 
during the scouting operations this fall. Fifty-two egg clusters 
were found and destroyed. The scouting was done by. the gov- 
ernment crew. 


DAYTON. 


During the scouting operations of last fall (1909) one egg 
cluster was found in the town. Nothing was done during the 
summer. In this fall scout 40 egg clusters were found and de- 
stroyed. The scouting was done by the government crew. 


SHAPLEIGH. 


This town was scouted during the early part of the year and 
one infestation was found containing 55 egg clusters. 

This infestation was visited frequently during the summer 
and 1 caterpillar was found. No scouting has been done here 
this fall. 


NEWFIELD. 


The one infestation in this town was visited many times dur- 
ing the summer and 1 caterpillar was found and destroyed. 

No scouting. has been done here this fall, but some will be 
done in the early part of the year I9QIT. 


ALFRED. 


The one infestation has been visited many times during the 
summer, but nothing in shape of caterpillars developed. 
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The town has not yet been scouted this year, so I cannot give 
the exact conditions existing.. Scouting will be done later, in 
year IQTT. 

ACTON. 


The infestations in this town were carefully attended during 
the summer months and 35 caterpillars taken and destroyed. 
No scouting has been done here this year. This town is so 
near the New Hampshire line that it is more than possible that 
many new infestations will develop during the next scout. 


WATERBORO. 


Nothing has been done in this town this year owing to lack 
of funds. The government will scout the town during the early 
part of I9QIT. 


PARSONSFIELD. 


During the scouting this fall several infestations were found 
by the scouts and 160 egg clusters were taken and destroyed. 
The scouting is now going on and will probably reveal more 
egg clusters. The government crew is doing the scouting. 


SANFORD. 


A great deal of good work has been done in this town. The 
usual methods were employed in the work, such as spraying, 
cleaning, scouting and the use of burlap. The scouting opera- 
tions during the year yielded 131 egg clusters, and the burlaps 
on the trees 370 caterpillars. The spraying operations killed 
thousands of caterpillars, not only the gypsy moth caterpillars 
but many other kinds. 


LEBANON. 


The work in this town has been carried on with the greatest 
of care and the foreman and crew located here deserve much 
praise for the manner in which they have handled the work. 
During the scouting in the early part of the year 534 egg clus- 
ters were taken and destroyed; 1203 trees were burlapped and 
carefully attended during the summer and 341 caterpillars were 
taken and killed. ‘The town will be scouted by the government 
early in the year I9QII. 
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BERWICK. 


The work of scouting this town was finished about May rst, 
and 394 egg clusters were found and creosoted; 4259 trees 
were burlapped and the same carefully attended during the 
summer season, which resulted in finding and killing 2904 
caterpillars. A great deal of spraying was done and many 
thousands of caterpillars were killed by the poison. The scout- 
ing showed the orchards and woodlands to be generally in- 
fested. The work in this town has been carefully looked after 
and with funds to carry on the work it is safe to say the situ- 
ation can be easily handled. The citizens are interested and 
have helped to make the work pleasant for the crew located 
here. The government will scout the town after January rst, 
IQII. 


NORTH BERWICK. 


No scouting was done here in the early part of the year owing 
to the lack of funds. During the summer months the trees 
were burlapped and the same carefully attended to; 5501 cater- 
pillars were taken and destroyed. During the fall scout made 
by the government crew 275 egg clusters have been found to 
date and the work is still going on. This town is in bad shape 
and needs much work next year to hold the insect in check. 
Considerable spraying was done during the season with good 
results, many thousand caterpillars being killed by the poison. 


SOUTH BERWICK. 


Owing to the lack of funds no work was done in this town 
until May 1st. During the months of May and June spraying 
was carried on with good results, mostly in infested orchards. 
Some cleaning, pruning and trimming were done in these same 
orchards. 

The trees were burlapped and attended during the season 
and 18,749 caterpillars were taken from under the burlap bands 
and killed. Many thousands more were killed by the arsenate 
of lead used in the spraying operations. 

The town has been partly scouted this fall and 841 egg clus- 
ters found and creosoted. More scouting will be done soon 
after the new year. The town is in bad shape and much 
money and many men will be required to handle the same. 
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BUXTON. 


While scouting Standish egg clusters were found by Sadler 
and Spinney. The government will scout this town after the 
first of the year. As the government crews only scout the 
roadsides for too feet from center of road, it will be necessary 
to scout all of the towns which they go over to get the egg 
clusters which are usually found in orchards and woodlands. 


OLD ORCHARD. 


In scouting this town this fall 7 egg clusters were found and 
destroyed. These are the first found here. The town has been 
scouted three times previous. 


WESTBROOK. 


The state crew scouted this city and found 17 egg clusters. 
These are the first to be found here. The city has been scouted 
four times before. The egg clusters found were situated in 
different parts of the city and it will require much work and 
money to properly handle same. 


CAPE ELIZABETH. 


Up to this time the government crew scouting this town have 
found 19 egg clusters. These are the first found here and it 
will require prompt attention to keep same in check. 


PORTLAND. 


A four-days scout by the state crew resulted in the finding 
of 9 egg clusters in the western part of the city. A more thor- 
ough scout must be made at once to properly handle the situa- 
tion here. ‘The trees of the city are old and will not withstand 
the ravages of the moth for more than one season and it is 
necessary to take care of the city trees and make sure that no 
nests are left to hatch the coming spring. Portland has been 
scouted four times previously and nothing found. 


TOGUS. 


The trees were burlapped in and about the Home and very 
carefully attended during the season. No caterpillars were 
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found and it is safe to report this infestation as being entirely 
exterminated. This is very important, for if this infestation 
were allowed to increase and spread it would be but a short 
time before the moths would migraté to the great woods of the 
State and do untold damage. This infestation should be 
watched very carefully for a few years yet. 


CONCLUSION. 


You will see by this report that we have gained 9 new towns 
as infested. ‘his is due to the fact of a short appropriation 
and it was impossible to get into these towns to scout same 
with the money at hand. The government has done most of 
the scouting this fall and it will be very necessary to go over 
the towns again this winter and spring to look over woodlands 
and orchards which were passed by the government crews. 
Unless the coming Legislature makes a suitable appropriation 
for the work it will go beyond our power and the State will 
have the same condition confronting it as now exists in Massa- 
chusetts and New Hampshire. 


E,. k. PHILBROOK, 
Special Field Agent. 
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BREEDING THE DAIRY COW. 


By Epwarp Van Atstyner, Kinderhook, N. Y. 


In speaking of the breeding of the dairy cow I do not want 
to be misunderstood. I want to talk a little in the beginning 
about the pure-bred animal, and I want to say that there is no 
man that holds a pure-bred animal in higher esteem than I do; 
and I do not want you to construe anything that I say later 
on about breeding grades to mean that I do not value pure 
breeding. , ae 

I want to talk to you about the pure-bred animal. When 
we are going to build up a dairy herd the first thing is to get 
some type in mind. If the first thing is to be the production, 
then I think it 1s established beyond doubt that what we want 
to breed for that purpose are the Channel Island cattle. Why? 
Because they have been bred for two centuries just for the 
purpose of producing butter. They are rather small animals, 
have adapted themselves to their environment in the Channel 
Islands, with their rather bleak climate in some parts of the 
year, and rather scant forage—animals that have been bred 
along one line, cows that can produce a pound of. butter-fat 
cheaper than any other cows in the world. Not only that, but 
from animals of that line of breeding can more readily be 
made a fine line of butter products, more easily churned, at a 
higher temperature, of superior grain and higher color. 

On the other hand, if our idea is to produce milk, without 
much regard to its fat, then I think it admits of no doubt that 
we can produce a quart of milk most economically from a type 
of animal of the Holstein breed—that for more than 2,000 
years have been bred for that purpose. While the Jersey and 
the Guernsey cows have been bred in these little islands, with 
the food rather scanty, the Holstein has been bred in the fer- 
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tile pastures of Holland, where she can get all she wants of 
food with the least possible exertion. Her food has been of 
a bulky nature, and it has developed an animal just the coun- 
terpart of the Channel Island cattle. If our environment is 
of that nature, and we want that kind of a product, then I 
believe that is the kind of a cow to which we should turn our 
attention. 

If our pasture land is more abundant and rougher, and the 
cattle must spend more time and more effort in gaining the 
food, if we want the milk that is very well balanced in fats 
and solids, then I think the farmer would do better to take up 
a cow of the Ayrshire type. 

All these high attainments have come through line breeding, 
not through cross-breeding ; the Holstein cow having been bred 
with her kind for all these years, and the Channel Island cattle 
having been bred with their kind, just as these elegant beef cattle 
have been bred with their kind. One of the greatest fallacies 
of today is this notion of cross-breeding. I am asked this 
question more than any other: “What do you think of this 
cross?” or “What do you think of that cross?” or “What animal 
shall I put with my cows to bring me better results?” For 
instance, a man comes to me and he says, ‘““What shall I use 
tc cross on my Jersey cow to give me more milk,” or “to cross 
on my Holstein to give me more butter?” 

It is a very common thing to think that we can take a Hol- 
stein that is so pre-eminently a milk-producer, and a Jersey 
which is so pre-eminently a butter-producer, and can combine 
those two strong bloods, and then will get an animal that has 
some of the good qualities of the Jersey and some of the good 
qualities of the Holstein, and is about medium as between the 
two in size. How does it work out in practice? Once in a 
while we will get a superior animal from a cross of this kind, 
and nineteen out of twenty times we get an animal that is 
neither Holstein nor Jersey, nor much of anything else. 

I have made a statement of this kind, and I have had men 
say, “I have made a cross of this kind and I had a splendid 
cow.’ I do not doubt that, but those are the rare exceptions, 
and I leave it to your good judgment; if you will carefully go 
over in your mind the crosses of that kind that have been made 
in all the history of breeding, and if you can show me where 
there has been any great attainment, I would like to see it. The 
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attainment in breeding has been along pure-bred lines only. 
A man asked me a while ago what bull he should put on an 
Ayrshire cow to give her larger teats and more milk. And J 
said, “An Ayrshire.” He thought I had misspoken myself 
and he asked me again, and I repeated the answer, “An Ayr- 
shire.” Then he said, “I have Ayrshires.” I said, “I know 
you have, stick right to them.” If you want to put larger teats 
on your Ayrshire cows, and want more butter-fat, then get an 
Ayrshire bull that comes from a family of rich milkers; from 
a family that have large teats, and the bull itself has large and 
well-placed rudimentaries; then you will attain what you want 
a good deal faster and a good deal surer than by attempting to 
get it by a cross of some kind. And if you ask me to what 
place I would go to find poor dairy cattle, I would take you 
every time to the community where they had started out on 
this line: A man says he wants more milk, and so he uses for 
a period of years the Holstein bull, and then he says, “I am 
not getting rich enough milk,” so he gets a Jersey bull. But 
that does not satisfy because he hears someone talk about the 
beef cattle, and he says, “I would like to have a little of this 
strain in mine,” so he buys a Shorthorn bull, and when he is 
through with that combination he has about the most worthless 
lot of cattle on earth. 

What has been attained by years of careful line-breeding we 
expect to better by crossing in nine months. There are always 
two tendencies in our domestic animals, the one is to perpetuate 
themselves, their characteristics, the other to revert to the 
original stock. I believe the tendency of reversion is stronger 
when we take in all this blood that I have mentioned, than 
when we take animals of no particular breed and combine them. 

Let me give you a concrete illustration. When Darwin wrote 
his “Origin of Species,” in the course of his investigations he 
became satisfied that all the varieties of pigeons had originated 
from the Blue Rock pigeon of the Mediterranean Sea. Any 
one of you who has been to a poultry show, as you pass by 
the coops will notice varieties as different as can be. There 
is a pouter pigeon, with its immense crop, and there is a pigeon 
with its great fan-tail, dissimilar in plumage and make-up and 
everything else. And yet Darwin contended that they came 
from the same source. What did he do? He crossed the 
pouter pigeon and the fan-tail. Neither of them had a blue 
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feather in their plumage and had not had for generations. 
The first young developed a blue feather and when they were 
crossed again they went right back to the original condition. 
That is the danger when we do this cross-breeding. 

I was speaking on this subject not long ago when a gentle- 
man came to me and said, “What do you think of the Jersey 
and Guernsey cross?” I said, “I don’t think anything of it. 
What are you going to gain?” You say those are not so dis- 
similar as the breeds you have been speaking of, the Holstein 
and the Jersey. No, that is true; their line of breeding has been 
quite similar, yet I think if you will trace up the origin of those 
two breeds, you will find that they are quite dissimilar.. There 
is quite a difference in the blood that enters into the Guernsey 
from that of her cousin, the Jersey. I tried that kind of breed- 
ing to my sorrow; that is why I speak of it with so much 
emphasis. 

Seven or eight years ago I got the idea in my mind that if I 
took my Jersey cows, that were not quite as large as I wanted 
them, and crossed them with a Guernsey bull, I would get an 
animal that was larger than the Jersey, that had more constitu- 
tion and that would give more milk. So I bought just as good 
a Guernsey bull as I could find and went to crossing, and I lost 
two years of breeding. I got a beautiful animal, and now and 
then one that was very fair, but four out of every five were 
inferior to their dams. I would have done infinitely better had 
1 bought a Jersey bull from a family of larger animals and 
good milkers and used him on those Jersey cows, and so have 
built up the size a little and have gotten a little more milk. 
And I would have had just as good a constitution. So I say, 
my friends, don’t be led away by any such foolishress. 

If you want an illustration of the value of line-breeding, I 
do not know where you will find one that is equal to that of the 
Jew. Here is a race of people, not only the result of line- 
breeding, but also of in-breeding, and wherever the Jew goes 
on the face of the earth, I do not care to what climate or nation, 
his characteristics stand right out, and they are usually such 
that he makes himself a formidable competitor wherever he is, 
whether in commerce, music, politics, finance or agriculture. 
He is the result of line-breeding, and where will you find a race 
of men anywhere that are cutting the figure that the Jews are? 
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You want to study a little scripture: take your Bibles and go 
back to the book of Exodus, and read the pedigree of Moses. 
He was an inbred man. 

Let me say, in the next place, to that farmer who wants to 
build up a herd for production (and I suppose all farmers want 
that here in Maine), I do not believe it necessary or wise for 
you to think that you had better put in a herd of pure-bred 
animals. JI yield to no man in respect for pure breeding. I 
repeat again that all the permanent advantage that we have, 
has come from pure breeding, and I say then that the man who 
is going to do that must do it by itself. That is not the business 
of the dairyman who makes production his main aim. Now, 
why? Because, simply that an animal has a registry, simply 
that an animal is pure-blooded, does not prove that the animal 
is all right. I believe in breeding in man and beast. I believe 
in pedigree, but you know, gentlemen, that there are families 
itt every community whose very name is synonymous with hon- 
esty, uprightness and integrity. You know there are other 
families whose name is synonymous with everything that is the 
reverse. A young man that comes out of the first family will 
go into life with a wonderful advantage over the other. I will 
take his chance of success because he has a line of breeding of 
the right kind behind him, and the other goes out handicapped ; 
but, in spite of that, I leave it to you if there is not in these 
families of admirable characteristics, every now, and then, one 
of whom it is charity to say that it would have been better for 
him and for his friends if he had never been born. And if that 
is true of the human race, how much more must it be true in 
the brute creation? 

How are we working a dairy cow? We ask her to become 
a mother at two years of age, and then we ask her to produce 
a total weight of solids that is equal, at least, to two-thirds, 
and more, of the weight of her body, and at the same time to 
give us a calf at the end of the year that is healthy and strong. 
Is there any other domestic animal that we are taxing to that 
extent? To my mind, it means that unless we select and care 
for her very carefully, we must have, even in the animals of 
the best strain, those that are inferior, no matter how excellent 
their breeding may be. 

So I say that the man who is going to breed pure-bred ani- 
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mals wants to make that a business. He wants to make it a 
business to breed them for show, for the perpetuation of their 
kind, and for the work of producing. I would not give a cent 
for the pure-bred animal that is not a producer. 

Let me go a little further on that line before I leave it. I have 
no sympathy or patience with this breeding of pure-bred animals 
simply for the artificial points, the black muzzle and the black 
switch in the Jersey, and the reverse in the Guernsey, and a 
whole lot more that has nothing to do with dairy production. 
Here in an illustration: I have a couple of photographs lying 
on my table, of two cows that were in the dairy test at Buffalo, 
two Guernseys, and they will illustrate this point and another one 
that I want to bring out-a little later on. Here was a cow, hand- 
some to look at, that was selected to go into the dairy test be- 
cause she had a light muzzle and because she conformed, in 
seme superficial points:of color, a little nearer to the Guernsey 
type than another cow that was there equally accessible, but had 
a black muzzle, and did not have these artificial or exterior points 
that are so desirable, or thought to be, in the Guernsey. What 
was the result? That black-nosed cow was sent home and this 
creature was put in the dairy. The only point that she had of 
excellence was her udder.. She had a most beautiful udder 
when she was fresh. 

There is a picture of Mary Marshall, the cow that stood high- 
est in the dairy for butter production; a cow that in six months 
made a net profit of nearly $60.00. ‘Look on this picture and 
then on that.’ It was very readily seen that unless that cow was 
very carefully handled she would eat her head off, and she 
would go dry.. She was fed with the greatest care, and it didn’t 
make any difference; she gave less milk every day, and when the 
test was closed that cow was giving ten pounds of milk a day, 
and in the six months that follow that test, wherever she may 
be, she will be eating up the profit she made in the test. 

‘There is a living illustration of superficial, artificial points, 
and not those that indicate dairy production. That cow was reg- 
istered, she had a pedigree, yet a man that buys her simply be- 
cause she is registered, simply. because she is pedigreed,— What 
is he doing? Why, he is breeding down instead of up. 

The ordinary farmer who is building up a dairy herd cannot 
afford to do that. What shall he do? I want to give you some- 
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thing that is practical, something that is going to be of value. 
The bulk of it is based on my experience along that line. Take 
the good cows that we have and mate them with a pure-bred 
sire. ‘Then we will have a herd, the foundation stock of which, 
with the exception of the sire, is going to cost very little. 
Breed them into a herd that in the course of ten years is 
going to be as valuable as most herds of pure-bred animals, but 
remember that we must have a type in mind. I do not care 
whether it is Channel Island or Holstein cattle, or whether it is 
something else, get the ideal in your mind and work toward that, 
and do not bring in half a dozen different kinds. 

Let me say in this connection that the man who starts out to 
make butter with the beef cow is going to make a great mistake. 
He will be like the calf that the boy was driving. He was driv- 
ing a cow with a calf, and as he went along he met a herd of 
steers going to market. The calf left the cow and started off 
after the steers. The old cow mooed and bellowed, and the boy 
called: “Co, Bossey,” but it did not heed, so the boy tied the cow 
to a tree and ran after the calf. By and by he got to the top 
of the hill. He saw the steers, and the calf following. The boy 
was out of breath, and he expressed himself as some of us per- 
haps would. He said: “You fool calf, you darn fool calf, you 
will be sorry when supper time comes.” 

' So I say that the man who starts to get milk and butter from 
the beef cow will be sorry when supper time comes. 

The man who takes grade animals, or native cows, such as 
he can get, and breeds them into a herd of producers, by the aid 
of a pure-bred sire, that I will speak of, is entitled to more honor 
and credit than the man who goes down into his pocket and gets 
there that which never cost him any effort, and buys a pure- 
bred herd, the result of some other man’s brains. 

Now, let us see what type a dairy cow 1s. All these different 
breeds have their scale of points, that vary a little with one 
breed and the other. Yet if you look at them carefully you will 
find that they all point to such a type of animal, a type of cow 
that we find in Mary Marshal, and we find her in Belle of Scit- 
uate and Pauline Paul, a little more pronounced than in this cow 
perhaps. You find a cow that is wedge-shaped. First of all we 
want in that cow constitution. We do not care what else she 
has or has not, if she has no constitution, she is of very little 
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worth. We want a cow that is well developed about the heart 
and lungs. That cow is doing a great deal of work, and must 
have plenty of blood, and plenty of lung-power to purify that 
blood. Then we want the long slim neck, the wide face, the 
bright eye, the rather slim horns, the pointed horns and the wide 
barrel, just the reverse of the beef cow, because she has got to 
have a reservoir to take care of her food. 

What about this dairy cow that we have today? She is an 
artificial animal; she has been brought about by artificial means. 
In the early days when the cow roamed about among the wild 
animals she had to fight for her living, and she wanted the heavy 
and the long, wide horns, the heavy neck, the heavy shoulders, 
so that she could fight for her life, and she wanted a body of the 
shape that she could run easily through the underbrush and es- 
cape, where one of the present dairy type would be at a disad- 
vantage. And that wild cow had to have her body protected 
from the wild beasts, so she needed a coat of mail around her, 
and she had her ribs very close together, and zodlogists tell us 
that the ribs extended from the shoulder way back to the hip. 

Today the cow has to do none of those things. If she is to 
do her best, she has to have her food provided in abundance 
and without much effort on her part. She has to make no fight 
for her existence, so the horns are not needed. That short bull 
neck we do not want, nor those close ribs, for all the ribs have 
to do today is to assist in breathing: so in the process of time 
we have eliminated the ribs, and I ask you if it is not a fact that 
the space between the hip-bone and the first, or floating rib, in 
your best cows 1s very great. What does that mean? It means 
that we have been raising the cow for a different purpose 
from that for which she was originally intended. We have 
eliminated the extra ribs. The ribs are wide apart and fewer in 
number, because there is a tendency in nature to do away with 
the unnecessary. If you will note in some of your best cows, 
you will not only find that space very wide, but you will find that 
floating rib very short, and in some cases it is gone. 

Take a good cow of the dairy type that I am describing, and 
breed her to a bull of superior dairy excellence, and nine times 
out of ten that short floating rib is gone. 

We want a big chest, the reverse from the steer, and the mel- 
low skin and the long tail, that is an elongation of the spinal 
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column and for that reason an advantage. We want a large, 
tortuous milk vein, with a large orifice at the end, and then we 
want a good udder. 

I admire the udder on a dairy cow, but an udder alone with-- 
out these other points, is of very little worth. I speak of this 
because it so readily fills our eye when we come to purchase the 
dairy cow that we overlook her other points. 

Take the best that we have in our herd, if they are bred along - 
one line so much the better; if not, let us select the best that 
conform to that type, then let us breed them to the dairy sire, 
always the pure-bred. I hope that if you gentlemen have any- 
thing to do with making out the premium lists of any exhibi- 
tion you will cut off premiums for grade males, however excel- 
lent they may be. You never know whether they will perpet- 
uate their good qualities or not. How shall we select that sire? 
We have a breed now in mind, whatever it may be, and we will 
purchase a sire of that breed, and there is the time and the one 
time that we have got to go into our pockets. And the poorer 
we are the better animal we need to have: we can not afford to 
fool away any time. 

I want to speak strongly of this because we are so apt when 
we are selecting a male, to say I want a pure-bred animal, and 
we buy the first one that is available: or worse yet, we buy the 
one that we can get for the least money. He may have a pedi- 
gree behind him, but I would not buy one to breed from unless 
he had in his pedigree cows of superior éxcellence; and his sire 
came from a family of the same kind, animals that are of su- 
perior excellence as producers. 

You cannot buy a gold dollar for fifty cents, and you cannot 
buy a bull of superior excellence, both as to breeding and pro- 
duction, for a small sum. I would rather buy one a little ma- 
ture, a bull that has passed six months, than to buy a calf, be- 
cause you cannot tell how he is going to develop. I have come 
to the point, I am sorry to say, that I would not buy a bull to 
head my herd unless I went into the dairy and picked him out 
myself, or had some one in whom I had equal confidence do so. 
I do not mean to say that breeders are dishonest, but I do say 
that they want to make money, and want to sell stock and there 
are very few breeders who are willing to sacrifice an animal that 
is registered. I would not buy him unless he had the points of 
excellence. You may not agree with me, I do not suppose you 
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will, that the bull should be of a feminine type. The great 
value of a bull is his ability to reproduce himself. What do 
you want him to produce? Why, dairy cows that are going to 
be producers. Then it seems to me that he should be prominent 
along the feminine lines. He does not need to be a fighter any 
more, so you want rather the light horns than the heavy ones. 
We want rather the slim neck, and the shoulders the same as in 
the dairy cow. [I like to see a*good crest as an evidence that 
he has power to reproduce himself. I think this is quite im- 
portant in the bull, also that his eye is bright and clear. Then 
the ribs should be wide apart, and the general contour of his hind 
parts as you would like to see them in the good cow. 

We want to find underneath his abdomen, on either side, well 
defined milk-veins, not quite as marked as in the dairy cow, but 
they should be there, and at their end one orifice, at least; and 
well placed, in front of the scrotum, there should be four teats. 
They are very sure indications of the form of the udders his 
heifers are going to have, both as to the position and the length 
of teats. 

If there is a great amount of flexible skin under his belly, 
just ahead of the scrotum, what does that mean? ‘That corre- 
sponds to the udder in the dairy cow. Take this bull and put 
him at the head of the herd, but don’t use him for breeding pur- 
poses until he is at least a year old. 

There are more failures from using immature animals than 
from any other source that I know of. Above all things, do not 
give the bull excessive service. One service is better for a cow, 
and more sure than the repeated services that are so often al- 
lowed where the bull runs at liberty. 

Another mistake is in saving the calf from every cow. We 
want to select our best dams (the same will apply equally well 
to the pure-bred herds) and save the calves from those cows 
only, and only those that come up to the standard of excellence. 
We save everything, as a rule, and we save for superficial rather 
than individual points on the calf itself. I never save the first 
calf from the cow. I don’t know what she will be, and I do 
not think the first calf is as well developed. It is certainly small- 
er. So the first calf of a heifer is always discarded, save those 
that come up to the general line of excellence. If that is done 
it will mean in a grade herd 50% of the calves can be saved. 
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In a pure-bred herd it ought to mean more, if the original stock 
is well preserved and well selected. 

After the animals are six months or more old, select them, 
and we had better sell those not up to the standard for what we 
can get, even for their hides, than to keep them in the dairy, 
eating expensive food, and then have disappointment all along 
the line. I have a couple of such heifers. They are from ex- 
cellent cows and they were excellent themselves, and yet we 
found before six months that*they were not good feeders, but I 
kept them for what their parents had done, and it has been a 
loss to me. 

The first requisite is constitution, the next is the general type 
that we must have in the cow. If the sire shows power to re- 
produce, I would use him again on his daughters. Then I 
would have half the blood of the sire in the first, and three-quar- 
ters in the second generation. Don’t you see, we have fixed 
the strain there? I would use that sire as long as he was capable 
of reproducing. I do not care if he is six or ten years old, keep 
him. When you purchase another don’t follow some fashion- 
able fad that comes in, but stick right to the same breed, and, 
as far as possible, to that same strain, and then you have per- 
petuated in your herd those qualities you are aiming for: and in 
ten years’ time, I believe, it is possible to have a herd of animals 
of beauty, of uniformity, of power of production that is as val- 
uable, or more valuable, than most pure-bred herds as we find 
them today. 

There must be a great culling out among the pure-bred of 
those that do not come up to the standard, those that are bred 
along the fancy lines, 1f we are going to improve the dairy cattle. 

I do not think it is practical for the farmer to raise his own 
calves and sell all his milk. I do not believe that there is any- 
thing made by using any kind of patent calf food. I do not 
think it will make the calf grow as it should. There is nothing 
equal to the mother’s milk, or the mother’s milk with the fat 
taken out. It has been said that we are breeding men in this 
country faster than cows, and I find when we buy our cows it 
is a very expensive matter, and a very difficult matter to find 
those that are worth keeping. Where is this going to end? I 
do not know. It is going to be worse and worse. I believe that 
the raising of cows to sell is going to be a very profitable indus- 
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try. How are you going to do it if you sell the milk? In that 
case it will pay us to purchase two or three cows that are large 
producers of milk solely to furnish the milk to grow calves. | 

I have gone over this matter pretty thoroughly, and I have 
told you what I believe. I have tried to give the reasons that lie 
behind, because I have very little patience with a statement that 
has not a good reason behind it, and I say to you, by way of re- 
capitulation, get the good cows, whether they be pure-bred or 
grade, whatever their line of breeding may be; have a type in 
mind, a productive type, with a sire of individual excellence, 
with pedigree behind him, of one selected type, a pure-bred sire 
either used on a pure-bred or graded, carefully selected mother, 
a carefully selected calf that comes from this mother; and then 
give careful attention to the feeding of this calf, because many 
a calf has been ruined in the first six months of its life. 


PLANT GROWTH. 


By Forest Henry, Dover, Minn. 


We have met today to study plant growth and animal life. It 
is the business of the farmer to make the conditions such that 
the animal or plant that he has under his care can do its best. 
The great majority of farmers think that a plant grows entirely 
from the soil. This is not true. The greater part of the food 
a plant takes it gets from the air. The gasses of the air com- 
bined with bright sunshine form the starch of the plant in the 
plant’s leaf. ‘The leaf is the laboratory where this work is car- 
ried on. In other words, the leaf is the stomach and lungs of 
the plant. How necessary then, it is that a plant has a good 
leaf growth. Every farmer knows that when the potato beetle 
eats away the leaf of the potato plant his potatoes will be small 
and few in numbers. It is because the potatoes contain starch/ 
which can not be stored up when the leaf growth has been de- 
stroyed. While it is true that the bulk of the food that a plant 
takes it gets from the air, it is also true that certain elements 
of food it takes from the soil, and it is very necessary that the 
soil has these elements of food in a form where the plant can 
make use of them as needed. Nearly all soils have an abund- 
ance of mineral plant food stored up in them; but very little of 
it is in a form that the plant can use. We say it is locked up. 
All mineral plant food must be in a condition so it can be taken 
up in solution in water before the plant can make use of it. 
We buy commercial fertilizers so as to get this plant food in 
a liberated form or in a form where the plants can use it right 
away. ‘The farmer should rather liberate these mineral plant 
foods in the soil so far as possible and save his money. One 
of the best ways to do this is to introduce vegetable matter into 
the soil. When this vegetable matter begins to decay it forms 
humic acid which eats away little particles of these mineral 
plant foods and thus puts them in a condition so water can dis- 
solve them. Another way to liberate plant food is by tillage. 
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The rough stirring of the soil loosens it up and lets in more 
air and also grinds off particles of mineral plant food. The 
old Romans said 2000 years ago that ‘Tillage is manure,” 
and it is just as true today as it was then. The more we till 
the soil the more productive it becomes. ‘This is where weeds 
come in as a blessing in disguise to the farmer. Many farmers 
would till the soil but very little were it not for killing the 
weeds. A plant to grow must have more than plant food. It 
must have air, moisture and warmth. When we put vegetable 
matter into our soil we also put it in the best possible condition 
to hold moisture. Soil is made up of ground pulverized rock 
and vegetable matter. Ground rock alone will not hold water. 
The water will leach down through it. Mix with it rotted 
vegetable matter and you make a sponge of the soil which will 
hold the water in suspension right where the plants can use it 
at will. Again, vegetable matter separates the particles of soil 
and admits air and sunshine that are just as essential to a plant’s 
growth as plant food. Without this vegetable matter in it, the 
soil packs closely and does not admit the warm air. It has 
been shown by testing a sozl filled with vegetable matter and 
one that was not, that the soil that had the vegetable matter had 
several degrees of heat more than the compact soil. In other 
words, by inserting vegetable matter in a soil it warms up much 
better and quicker in early spring. Two weeks’ time can often 
be saved in growing a crop by having the soil well filled with 
decayed vegetable matter. Vegetable matter by admitting more 
air into the soil gives the bacteria of the soil a better opportunity 
to multiply and work. It is through the working of these bac- 
teria that plants largely get their food and the more abundant 
these bacteria are in the soil and the more active they are the 
faster the plants can grow. In fact, when a soil is well filled 
with decayed vegetable matter as a rule the plants growing on 
this field do not lack for plant food. 

How shall we get vegetable matter in the soil? One of the 
best ways to put vegetable matter in the soil is by growing clover 
and plowing it down either before or after the second crop is 
harvested. If one’s soil is sadly deficient in vegetable matter 
better plow under the second crop, but not before the frost has 
cut it and the weather becomes cool. A heavy growth of green 
clover plowed under in hot weather will often sour the soil by 
its rapid decay. I prefer on general principles to pasture off 
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the second crop. The animals leave just about as much on the 
field as they take off and it furnishes pasture at the time of the 
season when the pastures are usually short. While you are 
adding vegetable matter by the use of clover you are also filling 
the soil with nitrogen that the clover has stored up during its 
growth, from the air, through the bacteria on its root growth. 
One of the most expensive plant foods the eastern farmer is 
buying is nitrogen. Why not use the supply that God has given 
us and then we can save our money. We can do it through the 
agency of the clover plant. Another way to add vegetable 
matter to the soil, and plant food also, is in a judicious use of 
the barnyard manure. Do not throw it out into the yard and 
let it lie there six months or a year. Experience has shown that 
fully one-half is wasted by this method. More than 50% of 
the plant food in manure is in the liquid form and if it is allowed 
to lie around this certainly is largely wasted. Haul it directly 
to the field and spread it preferably on the young clover plants. 
It will make a vigorous growth of clover which will in turn add 
more plant food and your field will be in fully as good shape to- 
grow a bumper crop of corn or potatoes next season as when 
applied directly to the corn or potatoes and you will have the 
extra clover for nothing. If one has not the clover field I 
should apply it to some hay field that I intended to plow up the 
following year. One thing I should never do, and that is to 
plow manure under as soon as applied. It is a great waste. 
Manure works downward and not upward largely. By plowing 
it under at once you get it altogether too deep in the ground. 
Apply it to the surface and let it incorporate with the surface 
soil before plowing it down. Don’t be afraid of its evaporating 
or washing away unless it be on a steep hillside, and then there 
is not nearly the loss that would be supposed. All our manure 
on our Minnesota farm goes on the surface as a top mulch and 
we have saved hundreds of dollars by so doing. All experi- 
ments will confirm this idea of keeping the manure as near the 
surface as possible. 

Grow more clover to make more hay, to grow more stock to 
make more manure to grow more clover and save fertilizer bills 
and feed bills. There is no reason why Maine should not grow 
her own horses and her feed to feed them on, as well as her 
own cows and their feed largely. Clover with the manure 
rightly handled will furnish the feed to feed them on, and feed 
the soil as well. 
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THE FUNDAMENTAL ESSENTIALS OF SUCCESSFUL 
FARM MANAGEMENT. 


By Prof. J. W. Sanporn, Gilmanton, N. H. 


The kindly greetings of the citizens of Turner I receive with 
pleasure. Some thirty or more years ago, under the auspices 
of your distinguished citizen and my beloved friend, Hon. Z. A. 
Gilbert, I first came to Maine, since which time, at irregular 
but somewhat frequent periods, I have been speaking to Maine 
farmers, and have come to feel that Maine is a sort of foster- 
mother of mine. 

Great changes have occurred in general industrial conditions 
and in farm life. During the last few years these changes have 
been of a semi-startling character. From the exportation of 
$1,000,000,000 worth of agricultural products, we have rapidly 
descended in the past few years to one-half the former amounts 
in food products. The exportation of live stock has very nearly 
disappeared. Available lands have been so completely taken up 
that there is a great movement from the West into the Canadian 
Northwest and into our own southern states. Land, in the past 
five years, has nearly doubled in our West, and has reached, 
in parts of Illinois, to $200 per acre. Consumption has over- 
taken production. Prices of farm products have increased with 
such rapidity as to give rise, in our great manufacturing cen- 
ters, to a cry for cheaper bread and cheaper beef, a cry that has 
so often been heard in Europe and attended by bread riots, 
sometimes by bloodshed. It has given rise to a political revo- 
lution such as seldom passes over the stable affairs of American 
political life. This means that we are confronted with new 
industrial conditions in which the more rapid rise of farm prod- 
ucts than other classes of products has changed the whole out- 
look of our farmers. It is evident that the old equilibrial con- 
ditions between country and town are being changed ; that farm- 
ing is to be an ascendant movement in the future and, relatively 
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speaking, manufacturing centers the reverse, since the consum- 
ing population of mechanical products is of a somewhat stable 
quality, while the manufacturing area is rapidly increasing. It 
is a favorable time for a new birth in agricultural New England. 
{t is a more auspicious time than at any period heretofore for 
enlarged investment of capital, higher and better prices, and an 
extensively enlarged tillage. 

Before presenting the fundamental essentials of successful 
farming, I invite attention to the fact that New England has 
an opportunity for the most successful agriculture of the Nation. 
Tere we have the best markets of the world because they have 
the largest purchasing power of any markets of the world; 
because the purchase price of plant food for the growth of a 
carload of corn or other farm products is less than the trans- 
portation cost of a similar carload of products from the West. 
{ believe, too, under conditions now clearly arising, that the 
income of the New England farmer at his best will equal or 
exceed the income of the average industrialist. 

We are apt to underrate some of the manifest advantages of 
farming. We are accustomed to the score card in determining 
the merits of corn for seed, of cattle, horses, and dairy prod- 
ucts. We may score industries and ascertain which are nearest 
to one hundred. The vital statistics of Massachusetts show 
that the farmer lives about fifteen years longer than the average 
industrialist. We know that his income and a competency are 
assured. He is the most independent of the industrialists: that 
ss, he is a self-directive man, has the privilege of doing his own 
thinking and evolving his own plans, and receives that growth, 
breadth and strength of character that come only to men who 
have to take the initiative and meet exigencies, and must rely 
on their own mental resources. In the town there are a few 
leaders, while the mass of men have their thinking in business 
life done for them. ‘They are a spoke in the wheel, a dependent 
part of an industrial system, directed here and there as a horse 
er an ox might be directed, and never can attain that resolute 
self-dependence and personal growth as can the man who owns 
his farm in fee simple. Socially the farmer expands along the 
line of natural tastes uncompelled by a conventionalism that 
compresses all social factors into one smooth groove; which 
cuts out spontaneity while he is a slave to a conventional sys- 
tem. His industry, as it is now developing, is unquestionably 
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the one requiring the highest intellectuality. He is associated 
more completely with nature and her ever complex laws, and 
comes more in contact with the deeper mysteries of nature than 
any other professional man does or can. While, in addition, 
he must have executive and mercantile experiences, his work is 
dene in the open amid the charms of nature and in the more 
complete exercise of all the bodily faculties in their develop- 
ment than can come to any other man. 

There are three great fundamental factors essential to agri- 
culture at its best, viz., first, the continuance of farm ownership 
in the family; second, intelligence of a high order; and third, 
the expansion of the present business. 

Tenancy farming, which is forty per cent. of the farming of 
the West, is one of soil robbery unaccompanied by improve- 
ments since the tenant farmer has no interest in perpetuating 
soil fertility or encouraging the improvements associated with 
land, nor does sentiment impel him thereto. The changing of 
farms of the past generation of New England farming has led 
farmers to look upon land as a temporary method of obtaining 
a living from which they are to be released by westward moving, 
by other business, by retiring to town, selling or exchanging 
farms, or after a fair competence is secured, the allowing of 
a farm to drift and to even decline. The farm home should 
be regarded as the permanent home and property of the family. 
This from sentimental reasons invites those improvements and 
surrounding conditions that are inviting and for the permanent 
interests of those we love. It is on such a farm alone, in such 
a district or in such a town alone, that we make the highest 
efforts to develop a permanent and rich social life for the neigh- 
borhood or the town where our descendants are to mingle and 
whose conditions are to determine the culture and the happiness 
of those through whom we attain a form of immortality. Good 
roads, landscape gardening about the home, generation by gen- 
eration the gathering in the home and about it of those things 
which make for culture, the acquisition of a fixed moral stand- 
ard for the family that the sons and daughters who inherit the 
traditions of the family in the neighborhood hesitate to violate, 
are a part of incentives to help achievements. The permanency 
of the family on the farm invites permanent improvements in 
drainage, clearing the fields of all obstructions and their en- 
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largement for modern machinery, the fitting of the field for 
great and profitable crops and the pressing of the whole of the 
farm into service in the forming of its forests and the carrying 
of its pastures into fields. Money in the bank is a temptation 
and a danger to those who inherit it. The tilling of the soil 
invites and must have both intellectual and bodily activity, fac- 
tors upon which a worthy manhood and womanhood alone can 
rest. There is, my friends, no permanency of the family and 
will not be, apart from land, since such has never been the case, 
in its physical, intellectual, material and social conditions. Let 
the New England farmer, surrounded by great markets, a splen- 
did civilization, and among a people whose ancestors have done 
more for religious, civil and industrial liberty than any other 
equal people in the history of the world, and whose example 
is now the inspiration of all peoples to the remotest ends of the 
earth, determine that their farms shall, so far as their example 
and influence can so determine, become the permanent home 
of the family. On this basis alone can the highest order of 
farming be developed and the State at its best be developed. 
Second, the New England farmer must possess himself of the 
highest order of industrial intelligence. The productive power 
of man is measured exactly by the intelligence of his efforts. 
Nations understand this, as applied to their mechanical indus- 
tries, and are girding themselves up for the largest possession 
of the markets of the world upon the advancement of technical 
education. The necessity of such an education as applied to 
farming is greater than for all other avocations since the farmer 
comes in contact with a larger body of natural laws and must 
add to his technical knowledge a keener observation than others, 
since the cross currents of these natural laws often tend to 
neutralize favorable ones. How to guide and control to our 
ends these mysterious forces of nature is a fascinating problem. 
Emerson said that nature never permits us to extort all her 
secrets and thereby. lose our curiosity in finding them out. 
These are accompanied by the necessary exercise of mercantile 
and executive faculties. I will not dwell upon this problem 
since it must be obvious that the man who works in harmony 
with nature works to the best advantage, and he who works in 
opposition to the forces of nature tends thereby to neutralize 
his own efforts. The value of agricultural knowledge has come 
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to be recognized by all civilized countries. State and national 
experiment stations and research by scientific men at home and 
abroad, the former employing a couple of thousand or more 
of investigators of scientific problems relating to farming, are 
creating a scientific and general literature of a volume so great 
that no man can acquire, digest and assimilate it as rapidly as it 
appears. It has acquired the richest of all industrial literature. 
We must as a body encourage education by the State of farm 
youths in the essentials and to some degree in the arts of agri- 
culture, while we who are of adult age must keep actively alive 
to the current literature of agriculture, especially that part 
which relates properly to the investigation of the problems of 
our industry. At least our high schools receiving farm youths 
must organize courses in the elementary principles of agricul- 
ture. How, it is not our province to discuss, only that it must 
be. Nor are you primarily interested in this education. Other 
industries, and the city itself, have a larger interest, since the 
type of your agriculture and the result of your efforts are the 
measure of the price of. food of every child of the State, and 
through the workers of other industries set the price of second- 
ary products, and set the bound of human progress. 

» Thirdly, we must increase the volume of our output. Before 
discussing this subject, in a preliminary way I desire to say 
that the farmer should not be satisfied with more hours of 
labor than other classes of people, nor with less reward. When 
I inquired of a young man at the station in relation to the 
Institute he said he could not inform me and had no interest 
in it; that he had left his farm because he could get $2 a day 
for seven or eight hours’ work, and that he preferred his pres- 
ent place to his father’s farm. ‘This more perfectly marks the 
rcal attitude of our youths toward land than anything else can, 
since this young man preferred a life of intellectual dependence 
and industrial subserviency to one of individuality and to the 
independent position of land owner where he might develop 
those qualities which make for a strong and resolute manhood. 
In visiting a meeting of Grangers, I found the subject of dis- 
cussion was “Can farmers limit their day to ten hours?” All 
the speakers agreed that it was necessary for them to work 
from thirteen to fifteen hours a day in order to accomplish their 
tasks and maintain a balance sheet. In response to an invita- 
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tion to speak upon the topic, I asked them if they thought it 
wise and best to exchange their thirteen to fifteen hours a day 
at $1.50 for the mason’s or carpenter’s day in Boston at 50 
cents per hour for eight hours, on equal terms? So long as 
we are willing to do it, other industries are willing to accept 
our long day and cheap pay for their shorter day and higher 
pay. If farmers would cut their day down to other people’s 
hours, they would receive higher pay for the shorter hours than 
they now receive for longer hours. At any rate, it is one of 
the greatest industrial tragedies that the farmers who feed all 
other workers and whose food cost determines the price of 
every pound of steel and every product of the arts, should be 
compelled to be the “hewers of wood and drawers of water,” 
so to speak, of other industries. Equal pay for equal service, 
and surroundings as congenial and uplifting as others have, is 
the natural right of this most important of all industries as 
compared with the pay and service of other industrial workers. 
Your boys and daughters, in their Hegiras to the towns, pro- 
claim that conditions are not satisfactory to them. Inadequate 
income is one of the impelling motives. How shall we com- 
mand an income to support this larger life on farms that I 
want you to have and that you should have? I cannot detail 
but only in a very condensed and swift way generalize upon 
phases of the methods by which I arrive at this increased in- 
come. Our times are those of great captains of industry, of 
enormous output whose volume of profits is made up of exces- 
sively small margins and an enormous number of things turned 
out. Our agriculture is still burdened by the slogan of-the era 
when our sons went west for free farms, to the cities to organ- 
ize new industries; of small areas well tilled. Decrease of cap- 
ital and of labor was followed by a decrease of tillage and by 
« decreasing of farm operations until we used less of capital, 
labor, plant food and other factors of modern agriculture than 
those of any other civilized people. Our fixed charges of fam- 
ily expenses are now double and triple those of past genera- 
tions, and still expanding, while the fixed charges of tools and 
teams, machinery and building, not only are great but greater 
than heretofore, and all together absorb up close to the line 
the gross income of the farm. We cannot live more broadly or 
gain more revenue until our income, like that of every other 
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industry of the day, is increased. How shall it be increased? 
Not by the undemocratic process of adding farm to farm, but 
by lapping our intelligence over every acre of the farm, assert- 
ing the sovereignty of mind over matter, the force that is the 
measure of all success. Old field areas now averaging a ton 
of hay to the acre must be tripled in acre production under a 
food rotation and the area of the farm used increased to its 
tillage limit. The five acres now required to pasture a cow, 
and the twelve required to keep her the year round, on the basis 
of better returns, could keep twelve cows. Carry these pastures 
into fields, cut out your weed wood and grow only economic 
trees, making the present area give better returns than now 
and put the cut area saved into tillage. Put mind at its high- 
est and best possible service, and extort of every acre of the 
farm all its resources. By this process I have increased my 
own production eight-fold in the past sixteen years. In an- 
other place and reported in the Commissioner’s annual report 
for a prior year, I have covered the possibilities of income per 
acre of ground and the methods of securing that income. [| 
have there shown that a revenue of less than $10 per acre for 
the entire farm must be lifted at least to $65 or $75 per acre 
to leave the net revenue essential for this larger life that your 
children aspire to live. I have there shown that my own eight 
years’ rotation so distributes the labor of the year that I am 
able tu keep men and teams at constant economic service all the 
year round, thereby decreasing the man and team cost per unit 
of work turned off, giving labor such an opportunity for con- 
tinuous service that I have no trouble in securing ample and 
fairly good labor. My friends, catch the spirit of the times; 
apply capital, labor, tools, plant food and higher intelligence 
to all the acres of the farm so that the present fixed charges 
of the farm will bear a much less ratio to total revenue than 
now. From experience I can assure you that intensive methods 
applied more extensively solve the problems of higher level of 
farm life and a less strain of prolonged hours. 

The stumbling block which has prevented the most of you 
from expanding your tillage area and at the same time secur- 
ing larger crops from each acre has been the assumed inade- 
quacy of plant food for the type of farming you are advised te 
pursue. Crops are the measure of our income and plant food 
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is the measure of our crops. Plant food then becomes the prob- 
lem of problems, the chief corner stone, the under-girder of 
all possible higher agriculture. Indeed, as the volume of our 
crops is the great determining factor of all industrial life, it 
would appear that the volume of available plant food is the 
largest economic factor in the life of nations. It is the prob- 
lem towards whose solution you must bend every intellectual 
energy. The expansion of my area of tillage and the increase 
of crops has rested on six sources of plant food. Time will 
not permit a discussion of the scientific whys, nor the processes 
involved, in my method of fertilization. Suffice it to say that 
it is all a fundamental part of a scientific course of farming. 
I get plant food for this volume of business from six sources. 
First, I use muck as a source of nitrogen humus. Before it is 
used you must think out its relations. From an artificial reser- 
voir we draw the waters of irrigation as a source of plant food, 
and as an antidote to drought. Third, I use a fixed system of 
crop rotation as one of the great conserving forces of soil fer- 
tility and as one of my chief means of economizing crop pro- 
duction. 

I use, as you will observe by the following, an eight years’ 
rotation which runs as follows: Corn for silage, treated to six 
loads of yard manure of ten tons and 750 pounds of fertilizer 
adapted to this crop; oats and peas, for which I use the previous 
amount of chemicals or yard manure. Third, clover, using 
some 700 pounds of chemical fertilizers. Fourth, potatoes, 
with about ten tons of yard manure plowed under and 1500 
pounds of chemicals, spread on the surface and harrowed in. 
Fifth, Hungarian, treated to ten tons of yard manure to the 
acre. Sixth and seventh, timothy for sale, treated with 700 
pounds of chemicals to the acre each year. And, eighth, pas- 
ture also fertilized with chemicals. This system, you will ob- 
serve, is one of fertilization of the soil of every acre every 
year and one of constant increment of soil fertility and increase 
of crops. 

This, it will be observed, as the third source of plant food, 
is quite prominent. The fourth source is tillage, which is ma- 
nuring. Your everlasting grass crop gives only a minimum vol- 
ume of air through the soil, while tillage opens it up to air 
circulation. The investigations of men of science in Europe 
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and America have shown that soil decomposition is very much 
accelerated by tillage, so that tillage is really manuring in that 
it increases the amount of available plant food. 

Fifth, we feed the soil through purchased*protein foods fed 
to our cows. A ton of cottonseed meal for this purpose is 
worth something like four or five times as much as a ton of 
corn meal. These protein foods vary in their fertilizing value. 

And, lastly, we depend upon chemical fertilizers. These are 
plant foods, and when bought and used right, profitable foods. 
The speaker uses one hundred tons of them on a farm fifteen 
miles from his market and four and a half miles from the rail- 
road, and can say with authority that not only chemicals but 
intensive farming is profitable, and, so far as I can perceive, 
is the only method by means of which we can acquire an income 
essential to the necessities of our times. 

In conclusion, I wish to express the belief which I feel that 
the coming conditions, industrial, social and intellectual, are 
all making for a new and higher life on the farm, and one that 
shall not suffer, but otherwise, in contrast with the opportuni- 
ties and lives of other industrialists, and the man on the farm 
in his intelligence, his ambition, his purpose, will be the deter- 
mining factor that is to measure the type of life and culture 
that he is to live. It may be an enviable one or otherwise as 
he wills it. 


WHY AND HOW WE KEEP MILK RECORDS. 


By H. O. Dantes, Middletown, Conn. 


This morning I attempted to tell you some of our ways of 
producing feed for the dairy cows by our intensive crop rota- 
tion system, giving as well as I could, our reasons for adopting 
the system, and the results obtained. This afternoon, if you 
wish, I will try to tell you the kind-of cows to which we are 
feeding these farm crops and the important place the keeping 
of milk records has had in securing for us the kind of milk- 
producing cows we own at Millbrook Farm today. 

First, if you please, we will deal with the question of why? 
If I were a preacher and seeking for a text to illustrate this 
question of why, could I find one more applicable than this, “Ye 
shall know the truth and the truth shall make you free.” If we 
keep an accurate, every day account of each cow’s production, 
study the lessons shown by a comparison of these records and 
the cows that made them and do what we are taught in this 
truthful work is best for us to do, we shall retain in our herd 
only such cows as unmistakably are paying us a profit. 

Then I verily believe we dairymen will not be considering 
ourselves as subjects of slavery, who unwillingly have to milk 
cows twice a day every day in the year, but free men who have 
a highly organized machine capable of taking raw products of 
the farm as we men produce them and transforming them into 
marketable products that will bring revenue enough, not only 
to supply us with the necessaries of life but also many of the 
luxuries and furnish us with that freedom of thought and ac- 
tivity that makes farming a first class business occupation. 

If you will study these charts with me, we shall find first, we 
know we can feed our cows more economically. Why? Be- 
catise we feed every cow according to the work she is doing. If 
one has a large herd and can not milk all the cows himself, the 
milk record tells him the quantity of milk each cow is giving 
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and he can feed the high priced grain ration accordingly, giving 
the cows grain in comparison to the way they are paying for it 
and as he finds by close study they need, to do good work. It 
places every cow on her merit. One does not need to keep a 
cow much over a year before he knows whether she is going to 
be able to make a profit and if you have never kept records you 
will be surprised to learn perhaps for the first time which cows 
really excel in your dairy. It is not always the cow that begins 
by giving a large flow of milk when fresh that makes the best 
record for a year or a series of years. Sometimes it is a smaller 
milker when fresh but one of the persistent sort, keeping up a 
more uniform milk flow, that makes the most profit. 

Keeping milk records creates a desire to have a standard for 
the amount of production of milk or butter every cow you keep 
should attain, and promotes a study of individual cows. 

By watching the milk records, you will be inclined to study 
the form of the cow that is giving the most profit and the con- 
viction will be forced upon you that there is a certain style or 
form or type of cow that augurs well for making a profit and if 
you keep milk records for a series of years, or ask anyone that 
has kept records, invariably you will find that a good dairy cow 
has a special dairy type altogether unlike the beef type of cow. 
She is a distinctly wedge shape, clean cut, active appearing cow. 
Then again, keeping records quickens the interest of the laborer. 
Your hired help will be more certain to get all the milk they can 
from each cow. Your boys will take more interest in the de- 
velopment of the heifer growing up to make your future herd. 
You, yourself, will see that the heifer calves from the best cows 
are raised and you will be inclined to start them well in life by 
giving those heifers a good pure bred sire that will make such 
decided improvement in the quality of the herd that it will not be 
long before you start to raise dairy cows of only pure bred 
ancestry. 

Such has been the general result of hundreds of men that have 
begun keeping milk records. It also acts as a safety valve in the 
running of the engine. The milk record tells first of all when 
the cow’s condition is getting out of order. Watch the record 
and one can often prevent a serious loss of milk production by 
taking the case in time and so keep the machine in steady run- 
ning order. 
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Now we will turn for a few moments to the question of how 
we keep records. We have a spring balance milk scale with the 
pounds and fractions of pounds marked in tenths and so ad- 
justed as to just balance with the weight of pail on hook. Then 
any weight of milk in pail will immediately register on this cir- 
cular dial and all one has to do is to take the small fraction of 
time needed to mark up on the record. We have a record sheet 
divided into periods of 10 days, so as to make easy computation 
and as these three periods of each month are added together the 
sum total of each cow’s milk is added to what she has produced 
previous to this, since her last freshening, and by continuing this 
record from the first of a given year to the first of the next year 
we can tell just how much milk each cow has produced every 
month, or day or year we keep her. We begin our records all 
on the first day of January of each year and close on the last 
day of December of that year, regardless of when the cow fresh- 
ened, and then transfer them off the daily sheet on to a herd rec- 
ord book which is complete and large enough to keep the records 
of 50 cows or more for five years. 

The record sheet also tells, or has spaces to be filled in, when 
the cow calved, when bred and when due and also per cent. of 
butter fat, and there is also a space for a number and name for 
each cow, as I believe one can more readily become acquainted 
with the individual cow if she has a name distinctly her own. 

At the end of the year we add up the total amount of milk 
produced for all the year and compare these amounts with each 
other, and we find some useful lessons by this comparison. We 
find the total amount of milk produced by the whole herd. We 
have columns on each monthly record stating how many cows 
were milking, how many cows were kept as a whole herd, how 
many bought or raised or sold and how many cows were kept 
on an average each month, and what the average production per 
cow is for the full year. ‘To make the study still more instruc- 
tive and interesting we recently compared the yearly output and 
average of our herd for the past seven years and found some 
striking results. 

We found our average record per cow for the first tour years 
did not materially increase, while in the last three years our rec- 
ords have increased at the rate of 300 to 400 lbs. of milk per 
cow each year, until we have raised the average of the herd of 
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1906 of 5876 Ibs. to 7267 Ibs. in 1909, due partly to a better 
knowledge of feeding and better farm grown feeds, and partly 
to a better class of dairy cows as we began to have heifers of 
our own raising, giving milk in 1907 while previous to that time 
we bought all the cows needed to replenish our dairy. Since 
that time each year has added to the home raised cattle until at 
the present time more than half of the milking herd were raised 
on our own farm. In 1906 we had only two cows that gave over 
7,000 Ibs. of milk that year, while in 1909 we had 26 that gave 
over 8,000 Ibs. each and 19 of these were two-year-old and 
three-year-old heifers doing their first season’s work, with a 
credit of over 7,000 Ibs. as the average of this young flock. 
These figures are encouraging and help stimulate us to reach 
our goal, which is to own a herd of 50 cows with an average 
annual milk production of 8,000 Ibs. We hope in a few more 
trials we shall be able to attain this object. 

One more thought I would like to leave with you. I find in 
the past seven years we averaged to keep 64 cows and that the 
average’yearly production for these years was 6344 lbs. Dur- 
ing that time there was always one cow superior to all the rest 
in milk production and one that fell far short. Now in making 
comparison of these two kinds of cows for seven years, I found 
if the whole 64 cows had been as good as the best one and we had 
sold the milk at the farm at wholesale at 4 cents per quart, we 
would have had nearly $50,000 more money for the 7 years than 
we would have had if the whole herd had been like the poorest 
one and yet, if all this herd of 64 cows for seven years were like 
the poorest one, they still would have been better than the aver- 
age of the cows of the United States for the past 10 years in 
milk production, while the average of the herd of 64 for seven 
years, if all had been as good as the best one, would have just 
about equalled the average for 10 years of the cows of Holland. 

Surely here is food for thought that we Americans can do 
well to consider. Our profits would be greater and our hope of 
improving our homes, educating our children and getting out of 
this life all that the Divine Creator intended for us will be much 
better if we make use of the power he gave us in the manage- 
ment of our dairies, and if we accept his command in the fullest 
sense,—‘‘By the sweat of thy brow shalt thou earn thy bread.” 

In closing, if you are not already doing so, let me urge upon 
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you who are keeping cows, especially those of you that are keep- 
ing them for commercial purposes, to study the individual cows 
in your herd, weigh at each milking every cow’s milk separately, 
add up their records every month for a year, then compare one 
cow’s record with another, and if you are marketing your prod- 
uct where the butter fat content is the basis of value, test each 
cow’s mill at least four or five times a year, or better yet, take a 
sample of four milkings in succession each month and make a 
test of this composite sample and you will find that no work on 
your farm today as a dairyman wiil pay you so much profit for 
your time. The few hours needed for this work in a year will 
have a tendency to change the whole character of your dairy and 
will be of such wide influence as to make you farm better, live 
better, and think better than ever before, until the cloud which 
seems to hover over us dairymen will be lifted and we shall see 
not only the silver lining but some of the gold that belongs to 
this great industry of ours. 


THE MANY MAINE OPPORTUNITIES. 


By D. H. Knowxron, Farmington. 


More than a century ago an early settler in what is now the 
town of Strong yoked up his steers to a hay-rack and drove 
over a spotted road through the forests to the town of Win- 
throp, some fifty miles away. He had learned that in this town, 
since made famous from the excellence of its fruit, he could buy 
apple trees to set on his newly cleared land. He selected his 
own trees, many of which appeared to have been grafted. While 
he knew nothing of varieties, he concluded that these were 
grafted because of some merit and were likely to prove better 
than the natural fruit, so he selected all he could of these. He 
was wise in his conclusions for the orchard—the first in the 
town—became famous for the excellence of its fruit. Among 
these trees there was one or more of the Winthrop Greening, 
Not knowing its name the people around named it for the set- 
tler. There are many better orchards in that town today, but 
there are none that have given more pleasure or exerted a wider 
influence in fruit growing, for its fruit was sought by many 
when fruit was scarce, and many a man when he had trees of his 
own came to obtain scions of some variety growing there and 
known to be better than his own. To the writer it appears as 
the one object lesson in fruit growing, enjoyed and sought for 
more than any other in the locality, where year after year it 
blossomed and bore the most luscious apples for miles around. 
Recently driving past the old farm I noticed the remains of some 
of those pioneer trees, shorn of their beauty, but living monu- 
ments still of their own usefulness to the community in which 
they stand. 
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“Each year shall give this apple-tree 

A broader flush of rcseate bloom, 

A deeper maze of verdurous gloom, 

And loosen, when the frost-clouds lower, 

The crisp brown leaves in thicker shower. 
The years shall come and pass, but we 

Shall hear no longer, where we lie, 

The summer’s songs, the autumn’s sigh, 
In the boughs of the apple-tree.”’ 


My revered mother was born and brought up on this farm. 
There were apples and pears in great abundance, and when she 
married and settled on a distant farm, no one will ever know how 
much she hungered and thirsted for the fruit she had so much 
enjoyed in her childhood. From her I inherited my appetite 
for fruit. Fearing I was eating too much fruit recently, I asked 
my doctor if he thought my aches and pains were due to that 
fact. “No,” said he, “eat all the fruit you can, it will do you 
goqd.” 

As an introduction to what follows, attention should be called 
to favorable conditions for profitable apple growing in Maine. 
While these facts seem to be well known by our own people they 
are too often overlooked in the anxiety of many to drop a good 
thing and go for some “get-rich-quick” bubble, and the oppor- 
tunity of a lifetime is sacrificed. While we have long winters 
and frequently much cold weather, apple trees thrive every- 
where over a large part of the State. The trees like the rocky 
foam of the granite hills, and their roots will crowd their way in 
among the rocks, and how they get so much plant food from the 
hillsides no one can tell. Even in the valleys where the soil is 
damp and heavy with moisture some varieties will grow and 
thrive and when such land is properly drained the trees will 
grow fast and bear the best apples. Away from the sea coast 
there is hardly a foggy day during the entire season; the skies 
are clear the most of the season, and nowhere does more of the 
sunshine get into the fruit than here. Say what we may of 
other things, there is nothing that makes such delicious fruit. 

Our best orchard land is the rocky loam, and here the trees 
seem to grow in many places under the most unfavorable condi- 
tions. It is because their rootlets like to creep down among the 
stones and drink in the food Dame Nature has stored away for 
them. Many of our best orchards are upon this kind of soil, 
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and there are thousands of acres of such land available at ridicu- 
lously low prices. Supplement these conditions with a flock of 
sheep, a herd of pigs, or a flock of poultry, and the results are 
wonderful in the growth of trees and yield of fruit. The fruit 
growers of the irrigated orchards of the West are happy over 
the production of a crop of fruit. Under the best system of 
culture in Maine, the orchard will produce an additional crop 
in the growth of the animals that will thrive a large part of the 
season among them. A crop of fruit and a crop of live-stock 
products and an enriched orchard besides. 

Not long since the uncultivated lands of Washington were 
advertised as great bargains at $400 per acre and were said to 
be cheap at that. Cultivated lands were advertised at the same 
time for $2000 per acre. At Benton Harbor, the great market 
centre of Michigan fruit, a small farm of twenty acres with only 
small buildings upon it was recently purchased for $10,500, or 
at the rate of $525 per acre without reference to the buildings. 
It takes lots of money to own and operate a fruit farm there. 

Eighteen years ago 80 acres of land by the side of a railway 
in Franklin county were purchased for $350. There were a 
few native trees upon the land which the owner worked over to 
market varieties, and then he set out other trees until there were 
about 2,000 trees in all. Nine years ago this piece of property 
was in the market for less than $1,500. This property was sold 
a few weeks ago for more than $5,000. A gentleman interested 
in it said that in less than five years it would be worth $8,000, 
and extravagant as this may seem to some people, it is only at 
the rate of $4 per tree. With good care there will not be a tree 
on that lot that will not produce from one to ten barrels of fruit. 
At $2 per barrel this will yield a revenue of $2,000 a year if only 
the minimum yield is taken. Should the trees under good man- 
agement yield an average of two barrels the revenue would be 
doubled, or $4,000. 

Thousands of acres of good orchard land in Maine may be 
had for $10 per acre or even less, and there are more or less bar- 
gains in orchard lands like that mentioned, where some trees 
are set and need only the care of an intelligent and skillful man 
to produce big money for the purchaser. The opportunities are 
here waiting for the men to pick them up. 

A young man only a few months ago in an Androscoggin town 
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purchased 80 acres of good orchard land for $400. The land 
was in timber to a large extent. So was the famous Nova 
Scotia orchard of Ralph S. Eaton less than a dozen years before 
it began to bear fruit. The young man said he was going to 
get enough for the stumpage to pay for the land, and then he 
was going to set it out to apple trees. Measure this with a city 
clerkship or a nine-hour-a-day job in a shut-up factory. The 
money is well invested, and the young man has graciously ac- 
cepted the opportunity. 

Just out of the village of New Vineyard a lot of land contain- 
ing about 80 acres of land was purchased 18 years ago for about 
$700. Like many other tracts there were many seedling apple 
trees upon it. These were worked over and in a few years be- 
gan to bear fruit, and from the product of those trees the owner 
built a good home and at his death left to his widow a handsome 
annuity from the orchard. This year there were about 150 
barrels of good fruit for market. Oh, how many places there 
are of this sort that need only the hand of a willing worker to 
become productive and profitable! 

There are few farms in the State upon which there are not 
many good seedling apple trees. In many cases they are of lit- 
tle value for tillage, but with a little care and pruning the trees 
will grow and thrive and bear fruit. They need the trained hand 
to prune and graft and care for them. ‘The interest on the in- 
vestment is slight and the fruit is near a good market. Add to 
these volunteer trees enough from some good nursery to cover 
the land and there is nothing in Maine that will pay better. 
There are here and there neglected farms and orchards of this 
class. Under good care they will soon come into profitable pro- 
duction. They are opportunities for men in and out of the 
State. 

I realize the shortage of men to operate such farms, and it is 
much to be regretted that our rural schools are not training the 
boys to prune and graft and care for the orchards. It has long 
been a neglected opportunity for practical school work. The 
boys are entitled to it and the farmers of the State should help 
along this line. This situation is all the more important when it 
is learned that these trees of which we speak have been produc- 
ing natural fruit, and that thousands of barrels are sold for can- 
ning and cider every year. The trees are ready; in fact, as in 
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other agricultural lines, Nature seems to be waiting to help the 
man who is willing to help himself by improving the opportuni- 
ties offered. 

Some years ago the State Pomological Society held a field 
meeting on the farm of S. H. Dawes in Harrison. The year 
before Mr. Dawes had applied to some of his trees a fertilizer 
new to the State. The results were so favorable that he was glad 
of this opportunity of having his neighbors and others see the 
trees for themselves, so the fruit growers in large numbers were 
his guests for the day. It was a pleasant surprise to those in 
attendance. To make sure in regard to results, Mr. Dawes had 
left check rows through his orchard without the fertilizer, and 
as far as the eye could reach the difference was apparent. The 
foliage was a darker green and on closer examination the trees 
were making an extra growth. As we were talking over the 
situation Hon. Z. A. Gilbert, whose life has been spent largely 
among the apple trees of the State, said to the writer: “Do ap- 
pearances deceive us, or must we admit the effects of this fer- 
tilizer? The scientific men have been teaching us to use phos- 
phoric acid and potash and have fought shy of the nitrogenous 
fertilizers. It is clear to my mind that Dawes’ trees take to 
the nitrogenous fertilizers instead.” 

So it was from that meeting conclusively taught that Maine 
fruit trees needed more nitrogen, and many others have applied 
this same fertilizer with good results. One orchard near the 
writer’s home has received an annual dressing every year since. 
His trees have grown and borne fruit every year. In 1909 the 
owner and his wife spent the winter in California, and this year 
he says he has money enough from his orchard to go there 
again. It may be that more potash and prosphoric acid are © 
needed in that orchard, but he is about the only man in town 
who has had fruit every year. Although this formula has been 
in print several times and some of the fertilizer manufacturers 
have it all mixed, the formula is here given, believing that there 
are some who would be glad to have it. 
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The Fisher Formula for Orchard Fertilizer. 


Natrate vot soda-. rs... eeeee eoeeoee 350 Ibs. 
pulphatesof Ammonia see ae 150 lbs. 
Sulplate or. Potash! 2.2 eek 230 lbs. 
Acid shosphatewcnusile Saeed. Sat 220 lbs. 
Iersenet:(eibaeseat ie toa Se tiink aye 50 lbs. 

LGtal, eG cesses ert eth dette 1000 lbs 


The ingredients should be thoroughly mixed before applying. 
Then just after the bloom, or a trifle earlier, apply around the 
trees at the rate of five to ten pounds to each tree. 

This fertilizer seems to act first as a tonic and then as a food 
for the trees. This seems to be what the fruit trees need— 
something to stir them up and make them grow. Then beyond 
all this it is little less than robbery to take crop after crop from 
the trees without restoring anything. ‘Feed the trees and they 
will feed you,” someone has truly said. 

The apple crop this year has been a pleasant surprise to many 
people. Most of us early in the season thought the summer con- 
ditions were unfavorable at the time of bloom, so that little 
fruit set. But when the harvest came the most of the or- 
chards that had been well cared for were bearing fruit. Not 
quite as much as in a full crop, but with the prevailing prices it 
proved a profitable crop. I have asked myself many times how 
this came about and the answers bring to the front other oppor- 
tunities for those who have orchards, and to these your atten- 
tion is called. The most important of these is to give the or- 
chards at least expense—just the same as you do to the cows 
and the pigs—all the food they can use to advantage. The ob- 
ject is to make more and better fruit. 

The highest hill farm in my town supports a large herd of cat- 
tle and the manure they produce the owner applies very largely 
to his orchards every year. It is his boast, as well as his pride, 
that the orchard bears more grass than his fields per acre and a 
big crop of fruit besides. The fruit is good, too. The rest of 
the farm may suffer in consequence of this orchard treatment, 
but he insists that two crops a year—hay and apples—are good 
enough for him. He supplies the trees with plant food and they 
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respond. ‘This is the way he makes his orchard do its best. It 
is his opportunity. 

Two young men in another part of the town bought a run- 
down or neglected farm a few years ago. The orchard did not 
look very promising when they began to prune and work over 
the trees, so long had it been neglected. No sooner was this 
done than a flock of sheep was turned in. They came out fat 
in the fall, after doing good service in eating up the wormy 
apples that fell from the trees. The fruit from the orchard was 
just fine. It seems to the young men that their orchard was 
producing two crops—one of mutton and the other of fruit. It 
certainly is an inexpensive way of settling a fertilizer bill—much 
better than growing potatoes at prevailing prices. 

In another part of the county a herd of pigs was turned into 
the orchard. They nosed around all over the orchard, lived on 
the grass until the owner wished to get them ready to sell, when 
a few bushels of corn were fed. They ate the drops, worms and 
all, and more than all this they fertilized the trees until the or- 
chard bore its largest crop of the most beautiful Maine fruit. 
There was a handsome profit to him from the sale of the pork 
besides a large crop of fruit. This was his way of feeding the 
trees, and it is one of the least expensive and most effective. 
Pork and apples make a good crop. 

Only a few days before the preparation of this paper I visited 
a large poultry plant. The yards had been planted with apple 
trees and they had been growing furiously all through the sea- 
son. The trees were too young to bear, but the poultry had 
made them grow—a little too much, for the wood had no time to 
fully ripen up for winter. It will be strange if the trees are not 
killed back. This suggested to me that here is nothing better 
to make trees grow than the poultry, but they should be removed 
from the orchard as early as August if the best results are 
wished. However, it is a cheap and desirable way of fertilizing 
an orchard. From our own experience we believe poultry is 
about the best means of fertilizing an orchard where it can con- 
veniently be used for that purpose. 

These opportunities are available for two classes of people— 
first, to those who own farms and want to get more profit from 
them, and second, to those who do not own farms in Maine and 
are looking for opportunities to invest their funds in a paying 
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enterprise. People are seeing these opportunities and are im- 
proving them. The man who bought the $5,000 orchard is a 
Boston physician. ‘Two other men, one a practical Connecticut 
fruit grower, put in an appearance just after the bargain was 
closed up, just a little too late. It will be a great pleasure after 
all these years of labor to help the industry to have still other 
opportunities improved. We believe in the future, and we be- 
lieve the efforts of fruit growers should be directed towards 
growing more fruit and better fruit. The opportunity which 
Maine offers should not be neglected. 
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REPORT OF PROCEEDINGS 


OF THE 


State Dairy Conference 
AND 
THIRTEENTH ANNUAL MEETING 
OF THE 
Maine Dairymen’s Association 


DECEMBER 6, 7, 8 AND Q, IQIO. 


The annual State Dairy Conference was held at City Hall, 
Augusta, Tuesday, Wednesday, Thursday and Friday, Decem- 
ber 6-9. It was a meeting of much interest and the exhibit of 
dairy products and dairy and farm machinery was exceedingly 
attractive and instructive. As the annual meeting of the Maine 
Seed Improvement Association immediately followed this Con- 
ference, there was a very fine display of corn and various other 
grains during both meetings, which added much to the inter- 
est and value of the exhibition. 
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TUESDAY EVENING, DECEMBER 6. 


The meeting was opened at 7.30 by F. S. Adams, president 
Maine Dairymen’s Association. Invocation by Rev. L. W. 
‘Coons, Augusta. 


ADDRESS OF WELCOME FROM THE BUSINESS IN- 
| TERESTS OF AUGUSTA, 


By E. C. Cari, President Augusta Board of Trade. 
Gentlemen of the Maine Dairymen’s Association and the Maine 

Seed Improvement Asosciation: 

I take great pleasure in tendering to you the welcome of the 
Augusta Board of Trade and of the commercial interests of the — 
Capital City of Maine. Others will speak for Capital Grange 
with its splendid membership and for the city of Augusta. 
Speaking for the Board of Trade, I welcome you to our business 
street and to our mercantile and manufacturing establishments, 
assured that you will find prosperous and progressive business 
men. Cotton and shoe manufactories, pulp, paper and lumber 
mills, all have recently increased their capacity and added up- 
to-date improvements, and more are under way. The construc- 
tion contracts completed in Augusta in 1910, including the State 
House, Rines Hill crossing, post office, Insane Hospital, im- 
provements of the Edwards Manufacturing Company and ex- 
tensive mercantile and dwelling construction, amount to nearly 
one million dollars. Our two great publishing houses have 
nearly 500 employes and a circulation of 3,200,000 copies per 
month. Af the present time the Augusta post office is dispatch- 
ing four full carloads of publications a day. $80,000,000 of 
mail matter passes through our post office each year, making it 
one of the largest offices in the country. Two great institutions, 
the Maine Insane Hospital and the National Home at Togus, 
each with a population equal to a good sized town, help swell 
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the city’s trade. An important factor in Augusta’s prosperity 
are her great banking institutions. The two national banks, two 
trust companies and two savings banks have resources, per last 
statements, of nearly eighteen and one-third million dollars, a 
showing of which few cities of our size can boast. 

We are especially favored in transportation by water and rail. 
The electric cars that pass our doors make the longest direct run 
of any in New England, 56 miles. The entire Lewiston, Augus- 
ta and Waterville Electric Railway system, 145 miles in length, 
gives ample passenger service, and freight and express service 
twice a day. 

Augusta is centrally located in this great State. Nothing can 
promote our commercial welfare more than prosperous agricul- 
ture. Business depends upon crops. He who makes two blades 
oi grass to grow where but one grew before not only helps the 
man whe gets the grass but promotes commerce, manufacturing 
and transportation. He also makes two freight trains to go 
where but one went before. When I first took an active part in 
board of trade work I was impressed with the importance of 
bringing farmers into the organization. Our State Board of 
Trade has ever made agriculture a prominent feature of its 
work, and I believe more farmers should be with us. We are 
to witness in the near future a wonderful development of Maine 
agriculture. Aroostook is the pioneer; other sections are fol- 
lowing. Kennebec Valley has heard the call. From tide water 
to our great northern wood Maine is coming into her own. The 
Maine Dairymen’s Association is entitled to great credit for 
these results. I believe the people of Maine fail to fully appre- 
ciate the value of this organization, or to grasp the tremendous 
possibilities of the near future. Perhaps while intent on the 
great work before them, they have been too modest in making 
known its value to those not directly interested in their particu- 
lar lines of work. The man with the cow is learning, the deal- 
er is quick to approve, but I wonder whether the consumer fully 
realizes the importance of the work. All have to thank this 
association for better dairy products on the table. I distinctly 
remember the way butter was made 100 years ago. I helped 
churn forty years ago and the process had not changed any for 
the previous sixty. Now all has changed. The process has be- 
come standardized, like all other great manufacturing processes, 
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until it seems nearly perfect. In dairying today, as in fruit cul- 
ture, stock breeding, poultry raising and general agriculture, the 
need is not so much for new ideas and improved methods as for 
a general campaign for promoting the ideas and methods that 
have already been tried and proven. 

The Maine Seed Improvement Association is also engaged in 
a work of inestimable value. No eastern state ranks with Maine 
today in the work of seed improvement. Great railroads in the 
West have taken up the work and eastern roads are coming into 
line. Better seed means heavier crops, which means more traf- 
fic. With our Maine Association and all those men like our 
good friend Dr. Twitchell who are giving time and the loving 
devotion of trained minds to this work, it is largely a labor of 
lcve. No compensation awaits them; no great financial gain 
is sought by them; but from their labors all may sae Let us 
hail them as beriéfactors 

“To him who, in the love of nature, holds communion with her 

visible forms, she speaks a various language.” Nothing in na- 
ture appeals to me like the rustle of the bladed corn. I know 
the merit of cotton and of wool; I take off my hat to the Maine 
potato; I even love the tobacco plant; but Corn is King. In the 
old country schoolhouse that I remember years ago, we used to 
stand up and recite in concert Whittier’s corn song: 


“Heap high the farmer’s wintry hoard, 
Heap high the golden corn! 

No richer gift hath Autumn poured 
From out her golden horn!” 


How high that hoard has been heaped, statistics given in bush- 
els or in barrels our minds fail to grasp, but we do know that by 
statistics Maine’s yield per acre is the greatest and Maine’s sweet 
corn is the best. 


“Then let the good old crop adorn 
The hills our fathers trod; 

Still let us. for His golden corn, 
Send up our thanks to God!” 
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ADDRESS OF WELCOME FROM THE CITY OF 
AUGUSTA. 


By Frepertc W. PLatstep, Mayor. 


It is my pleasant duty and my privilege, in behalf of all the 
people of this fair city, to extend to you, one and all, a most cor- 
dial welcome. I would give you the keys to Augusta but years 
ago we opened wide our gates and threw away the keys. Now 
those gates give a glad welcome to every visitor to our city. I 
think it was Confucius who said that: “He that bloweth not his 
own horn, his horn shall not be blown.” It seems to be the duty 
of the Mayor to speak well of his city, and when you can say 
kind words, as every Augusta Mayor can, it is no hardship. I 
am happy to say tonight that, take it all in all, for men and wom- 
en, for happy homes and glad hearts, for business and hospital- 
ity, Augusta is the best spot this side of Heaven that the good 
Lord ever made. In behalf of all the people of this fair city, 
my friends, I again bid you a most cordial welcome. We wel- 
come you as good citizens of this great old State; we welcome 
you for what you are and what you stand for, the upbuilding of 
Maine’s most important industry, that of agriculture. Why, my 
friends, when the farmer prospers all industries flourish, for the 
farmer feeds us all. We welcome you because you believe in 
Maine and in Maine’s future; you believe that Maine should be 
something more than the playground of the Nation. It should 
take its place at the head of all the states of New England, where 
it belongs. You believe in the prominence of our State’s loca- 
tion, as the gateway of the earth; you believe with me in the 
productiveness of her soil, in the skill and ingenuity of her work- 
men, in the public spirit of her business men, in the truth and 
virtue and purity of her women, and in the happiness and pros- 
perity of all her good people. I trust that your visit to Augusta. 
and this session of these two bodies will bring to you much good 
and bring much good to the people of the State of Maine whom 
you represent. 

While you are with us, my friends, you give us great pleasure, 
and when you leave us I trust that you will take with you only 
the most pleasant recollections of Augusta and of the hospitality 
of her people. 
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RESPONSE TO ADDRESS OF WELCOME, 


By Dr. Gro. M. TwrrcHeu.. 


In coming in here and looking at this magnificent exhibit, we 
begin to realize that the State of Maine is awakening to its pos- 
sibilties along this line. It is a pleasure to me, gentlemen, and 
friends of Augusta, to come back to this city and speak in ac- 
knowledgment of the welcome you have given us, because mem- 
ory is active with me tonight. I cannot forget the hearty sym- 
pathy and the spirit of co-operation and assistance which were 
ever mine during the years I spent in business on these streets. 
It is a pleasure to stand here and testify to this,—to that helpful 
co-operation which ever aided me in my humble efforts while in 
business here. It is a pleasure to come here and speak for our 
work as an association, to express our thanks to you, Mr. Mayor, 
for this cordial welcome; and to you, citizens of Augusta, for 
what you have done; and to you, Mr. President of the Board 
of Trade, for making attractive this hall and adding to the effec- 
tiveness of the work of this week; because, unless we stand to- 
gether and are working together along these lines we cannot hope 
for the best results. The evidences of prosperity seen on every 
side in this beautiful city, the appearance of your business street, 
the improvements in your buildings, the multiplying of beautiful 
homes, the evidence of increased business in every department, 
tell of that prosperity in the good old State of Maine which 
brings joy, comfort and rejoicing to every heart. For unless we 
are all united in this work of upbuilding agriculture, we surely 
cannot measure up to the standard. 

Ladies and Gentlemen, while you are working in the city of 
Augusta to establish its business prosperity others are working 
out upon the farms and in the rural districts and in the homes, 
seeking there to do what you are doing here, to plant upon a high- 
er level the standard of the work and the achievements of the 
good old State of Maine. We hear a great deal said about the 
captains of industry, the men who have been working at the great 
financial problems of the age, but we make a mistake when we 
mark those men as the captains of industry. The real captains 
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of industry are the men out on the farm who are taking the raw 
forces and working them over for the glory and the satisfaction 
of men. You and I want to remember that agriculture is the 
only productive industry. Yonder cotton mill produces noth- 
ing; yonder pulp mill produces nothing; your shoe factories pro- 
duce nothing. They simply take the cotton and the wood and the 
leather and through the skill of labor convert them into a finer 
form. ‘They change the form of the product; they add nothing 
to it, save the labor involved in the transformation. Commerce 
adds nothing, it simply moves the goods from one point to an- 
other. Trade adds nothing, necessary as it is, helpful as it is in 
building up prosperity. But agriculture produces; agriculture 
is the great productive industry and it should be so recognized. 

What is agriculture doing in the State of Maine? Ten years 
ago Aroostook County produced practically all of the potatoes 
grown in the State,—five million bushels. This year Aroostook 
County produced 18 million bushels, and the State of Maine pro- 
duced thirty-five million bushels. A few years ago we were 
producing only three-fourths of a million barrels of apples. The 
output of the State of Maine in apples last year was close to 
3,500,000 barrels. ‘Ten years ago the sweet corn industry was 
measured at about 10,000,0Co0 cans and the farmers realized about 
$40 per acre at 2 cents per pound. Now the price has advanced 
to 214 cents, and this year the product was 28,000,000 cans and 
the farmers have realized upon an average $70 per acre. These 
illustrations indicate only a step in the great march of progress. 
What have we been doing along dairy lines? During the past 
ten years the State of Maine has been taking a great forward step 
in dairy work. ‘There is no state today in all the Fast that can 
compare with the State of Maine in the progress that has been 
made since 1900 in its dairy achievements and in its agricultural 
development. There is no state in all the East that tonight is so 
thoroughly organized in all its dairy work, and so closely united, 
as is the State of Maine. In every department of agricultural 
work this is true and if wisdom prevails and we are able to stand 
together and work together along these lines, we are just on the 
eve of the possibilities in agriculture, and the next ten years will 
show a marvelous advance. And you and I must remember that 
our hope is in the life and energy of the young people that come 
from the country. 
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WEDNESDAY, DECEMBER 7. 
ANNUAL ADDRESS OF THE PRESIDENT. 


By W. G. Hunvon. 


At this meeting, our thirteenth annual meeting of the State 
Dairy Conference, we have but to look at the exhibits in the lower 
hall, the number of the old members present today, the large and 
interested audience of last night, and the grand welcome extend- 
ed to us by the citizens of this city, to prove to us beyond a doubt 
that the farmers of Maine have entered upon an era of prosper- 
ity and progression that means much to the future of our State. 
And for this organization that represents one of the largest and 
most important industries, is it especially necessary that while 
we are conservative yet we shall accomplish something that will 
advance the enthusiasm and general interest in our State in dairy- 
ing. In reviewing what we have accomplished for the past year, 
we feel that much good has been done by the association; but it 
has also made it more evident that we have the opportunity to 
do much, very much more. Notwithstanding the fact that the 
price of all dairy products has been far above the average for the 
past year and the price of all live stock high, yet statistics of last 
April show a depreciation in numbers of several thousands. This 
I believe to be largely due to the high price of veal. Many farm- 
ers cannot understand that it is for their interest sometimes to re- 
fuse an immediate profit to protect themselves against a future 
want that will curtail their business. At our last annual meet- 
ing the officers of this association were authorized to hold a pre- 
liminary meeting in each county, to stimulate the dairy interests 
in the State and encourage a larger attendance at this, our annual 
meeting. But the association forgot to provide the officers funds 
for travelling from county to county, advertising the meetings, 
and obtaining suitable halls and speakers for the several meet- 
ings. But it does not require a very extended acquaintance with 
our secretary to know that he is equal to almost any occasion and 
not at all timid about asking for assistance to advance any in- 
terest pertaining to agriculture; and we were astonished at the 
apparent pleasure with which all our wants were supplied. And 
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to the Maine Department of Agriculture, to the University of 
Maine, to the Department of Agriculture at Washington, to the 
railroads, to the State Master of the Grange, to the subordinate 
granges and to the newspapers of the State, we owe the oppor- 
tunity of holding these meetings and accomplishing whatever 
good we may have done. At'the 16 meetings held in the State 
under this vote, there has been an average attendance of 70. 
In all cases the larger part were interested and showed it by the 
many pertinent questions asked of the speakers. The subjects 
discussed were entirely confined to the dairy cow, her wants and 
the care of her products. At fourteen of the meetings samples 
of milk, cream, butter and cheese were offered for scoring. The 
results of the scoring were in all cases publicly discussed and 
this never failed to bring out many helpful suggestions, and the 
opinion was always expressed that this feature of our work - 
would result in materially advancing the dairy interest and stock 
husbandry of our State. At this meeting let us not forget that 
its principal business is and should be the discussion and inter- 
change of ideas on practical, every-day questions that have had 
material influence in the success of our individual business; that 
we may take advantage of all that others have gained by their 
experience. 

If we but use the time allotted for this meeting for this pur- 
pose, and are as ready to give as to receive, we need have no 
fear of the great practical results that will come from it. Let 
all committees appointed at the last meeting remember that they 
are to report the result of their deliberation and findings at this 
meeting, that we may have an opportunity to discuss them and 
adopt their recommendations if we believe them good. In short, 
let us all try to feel that the success of this meeting depends on 
ourselves and the results will satisfy all. 


REPORT OF THE SECRETARY. 


To the Maine Dairymen’s Association: 


Complying with the instructions of the association at the close 
of the last annual meeting, the secretary forwarded to the chair- 


128 AGRICULTURE OF MAINE. 


man of each of the special committees authorized, a copy of the 
resolution under which they were appointed, together with the 
names of associated members of the committee. 

In preparing the program for the present convention, the sec- 
retary confesses he had entirely forgotten instructions passed at 
the last association meeting, directing the executive committee 
to provide place in the program for the election of officers on 
Thursday. It will be noticed that the program calls for the 
election of officers on Friday morning. Under the circum- 
stances, of course, this part of the program will not be carried 
out. It will be necessary to immediately decide the hour on 
which this election will be held Thursday. 

The resolution passed by the association petitioning the Maine 
Central Railroad to provide a flag station at Highmore Farm 
was conveyed to the proper officials, who promptly acknowledged 
receipt and promised to give the matter due consideration. Later 
the flag station was established as requested. 

During the year two meetings have been held by the executive 
committee. The first meeting was held at Augusta on the 22nd 
day of March, at which time corresponding secretaries for the 
several counties were elected. Several of the men appointed de- 
clined to serve and their places finally were filled, so that the list 
of corresponding secretaries, as finally settled upon was as fol- 
lows: 


Androscoggin County—C. R. Millett, West Minot. 
Aroostook County—Ira J. Porter, Houlton. 
Cumberland County—John P. Buckley, Stroudwater. 
Franklin County—Jos. H. Merrill, Farmington Falls. 
Hancock County—Norris L. Heath, West Penobscot. 
Kennebec County—Chas. S. Pope, Manchester. 

Knox County—George E. Nash, Camden. 

Lincoln County—John M. Winslow, Nobleboro. 
Oxford County—F. H. Morse, South Waterford. 
Penobscot County—C. L. Jones, Corinna. 

Piscataquis County—F. W. Leland, East Sangerville. 
Sagadahoc County—Frank S. Adams, Bowdoinham. 
Somerset County—A. P. Howes, Palmyra. 

Waldo County—E. C. Dow, Belfast. 

Washington County—C. L. Pike, Lubec. 

York County—John Pease, Cornish. 
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The secretary desires to say that the corresponding secre- 
taries have performed their duties in an exceedingly satisfactory 
manner. They have been especially prompt in replying to com- 
munications addressed by the secretary and other officials of the 
association. 

Arrangements for holding the Dairy Institutes in the different 
counties were also under their immediate direction. At this 
meeting of the executive committee it was voted to hold a Dairy 
Institute in each county of the State some time during the 
months of October or November, and that they should be held 
in co-operation with the Dairy Division of the Department of 
Agriculture, that division having expressed a willingness to co- 
operate. 

The second meeting of the executive committee was held at 
South Waterford on the 2nd day of June. At that time the in- 
vitation extended by the Augusta Board of Trade, to hold the 
next annual meeting of the association in the city of Augusta, 
was accepted. It was voted to open the annual meeting as usual, 
on Tuesday evening, and that the session should continue until 
Friday morning; that the annual banquet should be held on 
Thursday evening. It was voted to leave the arrangement of 
the program and exhibits in the hands of the president and 
secretary. The secretary desires to call your attention to the 
following list of Dairy Institutes that were held under the aus- 
pices of the Dairymen’s Association and the Maine Department 
of Agriculture -— 

List oF INSTITUTES. 


Oct. 24, York County, Cornish 
425, Oxford County, South Waterford 
“26, Androscoggin County, West Minot 
“27, Sagadahoc County, Bowdoin 
“28, Somerset County, Hartland 
“ 29, Piscataquis County, East Sangerville 
“31, Penobscot County, Brewer 

Noy. 1, Aroostook County, New Sweden 
“2, Aroostook County, Houlton 
“3, Washington County, Machias 
“4, Waldo County, Monroe, 
“17, Hancock County, North Castine, 
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“18, Knox County, South Warren, 
“19, Cumberland County, Portland, 
“21, Lincoln County, Damariscotta, 
“23, Franklin County, Farmington, 


These institutes were, most of them, well attended. The in- 
terest manifested by those in attendance was a very encouraging 
feature of the meetings. The secretary regrets to state that he 
found it impossible to attend more than three of these meetings. 
They were under the personal direction of Hon. W. G. Hunton, 
president of this association, and Mr. R. W. Redman, our 
State Dairy Instructor. The Worcester Salt Company very 
kindly offered premiums for the best exhibit of butter at all of 
these meetings, provided Worcester Salt was used in the man- 
ufacture. 

The president of the association communicated with the three 
different state fairs in relation to a revision of premiums of- 
fered for dairy products and the method of conducting the dairy 
exhibits. Arrangements were made for a conference with the 
trustees of the Central Maine Fair at Waterville and the Maine 
State Fair at Lewiston. The secretary is very glad to report that 
the trustees showed evidence of desiring to meet the requests of 
the association in every possible manner; in fact, a revision of 
the premium list was secured and in consideration of that action, 
the Dairy Division of the Department of Agriculture and the 
Dairymen’s Association acted in co-operation with them in secur- 
ing and caring for the dairy exhibits made at those two fairs; 
and this co-operation resulted in a largely increased exhibit at 
both fairs. 

The secretary desires to present for your consideration the 
following recommendations: 

ist. That the association continue its efforts to secure a still 
further revision of the dairy premiums offered by the several 
state and county fairs receiving aid from the state treasury. 

2nd. That this association shall endeavor to secure from 
all agricultural fairs receiving aid from the State of Maine a 
change in the methods under which the judging of all live stock 
is to be done, so that said judging shall be as educational as pos- 
sible. 

3rd. That the plan of offering premiums for judging con- 
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tests in dairy products at the annual meeting of this association 
be continued and further that it be approved as a general policy 
of all agricultural organizations in the State. 
4th. That this association recommends that a conference of 
representatives from all agricultural interests of the State be 
held sometime during the coming winter. 
Respectfully submitted, 
Leon S. MERRILL. 


The report of the secretary was accepted and it was voted 
that the recommendations suggested be referred to a committee 
on resolutions, to be appointed by the Chair. The appointment 
was made as follows: P. A. Campbell, Dr. B. A. Bailey, C. R. 
Millett, W. K. Hamlin. 


REPORT OF COMMITTEE ON HERD RECORD BOOKS. 


Immediately after the adjournment of the last convention of 
the State Dairymen’s Association, the committee undertook a 
collection of the herd books to be deposited in the Library of the 
Maine Agricultural Experiment Station, per the vote of the as- 
scciation. 

Although the association voted to appropriate $100, if need- 
ed, for this purpose, your committee has made no expenditures. 
The cost of postage, expressage, etc., has been met by the Maine 
Agricultural Experiment Station. In some cases it will prob- 
ably be necessary to purchase the books in whole or in part if 
the sets are to be made complete. 

_The volumes which have been received are shelved in the li- 
brary of the Maine Agricultural Experiment Station and are 
available to the members of the association and other citizens 
of Maine. 

Your committee recommends that 

(1) The American Aberdeen Angus Breeders’ Association 
Volumes I to 16, costing $16.00 be purchased by the association. 

(2) That the volumes needed to complete the Ayrshire As- 
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sociation be obtained and that Doctor Ness be empowered to ob- 
tain them at the best possible terms. 
(3) That the committee be continued. 


Cuas. D. Woops, 

CL Jones) 

P. A. CAMPBELL, 
Committee. 


LIST OF RECORDS NOW ON DEPOSIT AT THE MAINE 
AGRICULTURAL EXPERIMENT STATION. 


Cattle. 


1. The American Aberdeen-Angus Breeders’ Association. 
American Aberdeen-Angus Herd Book. Vols. 17 and 18. Cur- 
rent volumes to be sent as published. Vols. 1 to 16 can be ob- 
tained “at the regular members rate of $1.00 per volume for 
a set. 

2. American Devon Cattle Club Record. Volumes begin- 
ning with 1881 to 1908 inclusive. Current volumes to be sent 
as published. ; 

3. American Galloway Breeders’ Association. Have Vols. 
8 to 17 inclusive. 

4. American Guernsey Cattle Club. The Herd Register 
from Vol. 1 to Vol. 18, 1908, complete. Current volumes to be 
sent as published. 

5. American Hereford Cattle Breeders’ Association. Amer- 
ican Hereford Record complete, Vols. 1 to 33. Current volumes 
to be sent as published. 

6. American Jersey Cattle Club. Herd Register beginning 
with Vol. 28 to Vol. 66, 1910. Current volumes to be sent as 
published. 

7. American Polled Durham Breeders’ Association. Herd 
Book, Vols. 1 to 4. Current volumes to be sent as published. 

8. American Shorthorn Breeders’ Association. Have Vol. 
12, Parts I and II; Vol. 45; Vol. 46, Parts. 1 and At=ae 
others complete to Vol. 74. Current volumes to be sent as pub- 
lished. 
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g. American Sussex Register. Vol. 1, all that has been 
issued. 

10. Brown Swiss Cattle Breeders’ Association. Vol. 1,— 
all that has been issued. 

11. Dutch Belted Cattle Association. Vols. I to 9, com- 
plete. Current volumes to be sent as published. 

12. Dutch Friesian Association. Vols. 2, 3 and 4. 

13. Holstein Breeders’ Association. Vols. 1 to 9. 

14. Holstein-Friesian Association of America. Herd Books 
Vols. 1 to 27 complete. Current volumes to be sent as pub- 
lished. 

15. Maine Jersey Cattle Association. Vols. 1 to 10. Cur- 
rent volumes to be sent as published. 

16. North American Ayrshire Breeders’ Association. Herd 
Registers Vols. 1 and 2, 1863 and 1868. 

pez. ¢ North: American Ayrshire. Vol) 1,:1875; Vol, /2,. 1887: 
Ayrshire Record Vol. 1, 1876; Vol. 3, 1881. Effort was made 
through the secretary of the Ayrshire Association and through 
Doctor Ness to obtain this set but it was found that it could not 
be obtained except on payment. 

18. Red Polled Cattle Club of America. Vols. 13 to 22, 
complete. Current volumes to be sent as published. 


Sheep. 
19. American Shropshire Registry Vols. 2 to 22. Current 
volumes to be sent as published. 
The report of the committee was accepted and the recom- 
mendations adopted. 


FEEDING FOR MILK PRODUCTION. 


By Pror. P. A. CAMPBELL, Orono. 


I think you will pardon me if I digress slightly from the sub- 
ject given me on the program and take up the raising of the calf 
before we come to the feeding for milk production. In my 
opinion, feeding for milk production actually commences when 
the calf takes its first meal, and perhaps we might go farther 
than that and say that we should commence to feed for milk 
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production by feeding the mother, before the calf comes into 
the world. I will take up that with the feeding of the dry cow, 
a little later in my talk. We must bear in mind when we are 
starting the dairy calf, that it is to be a future producer in the 
herd. 

The first thing which the calf does after it comes into the 
‘world is to take a meal. The first milk which the cow gives, the 
colostrum, is purposely arranged for this calf. It is a natural 
laxative. It is different from the ordinary milk in that it con- 
tains more solids and less water; and chemically it is quite dif- 
ferent from the ordinary milk. After four or five days the milk 
begins to change to the normal, and in about ten days it is entire- 
ly normal. We like to leave the dairy calf with its mother about 
two days. I do not care whether the calf ever takes its food 
from the mother or not, provided it gets this first milk. The 
calf takes its food more slowly when taking it from its mother, 
and the digestive juices of the stomach have a chance to mix 
with the milk more thoroughly and hence more complete diges- 
tion results. But a little later, when the milk becomes normal, 
it is too expensive to allow the calf to eat directly from its 
mother, using this whole milk which contains butter fat worth 
from 33 to 36 cents a pound. So, at the end of a day or two, 
the calf is removed from its mother, or perhaps we had bet- 
ter say the mother is removed from the calf and put back into 
the stable. She is pleased to get back with the other cows and 
scarcely misses the calf. The calf’s only mission seems to be 
to eat, and if the supply of food which it naturally gets from its 
mother is provided, then the calf does not miss its mother. We 
commence to teach the calf to drink immediately, usually taking 
its mother’s milk. If the milk is very rich in butter fat it may 
cause difficulty and we will have to partially skim it or use the 
milk of some other cow. That occurs occasionally but not gen- 
erally. In starting we want about four pounds of milk, varying 
it with the size of the calf. It is a peculiar thing that the calf 
at this age will not take the same amount of milk from the pail 
as it would from the dam and get along all right. There is 
more danger, more trouble, with many of our dairymen, in over- 
feeding their calves at this time than in under feeding them. We 
know that when the calf takes its milk naturally from the moth- 
er, it takes it several times a day. That is very well; but when 
we feed the calf several times a day, the milk must be warmed 
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artificially and the temperature will vary, and that will more 
than offset, in my opinion, any disadvantage from letting the 
calf go from morning until evening without feeding. We feed 
only twice a day. In teaching the calf to drink, we generally 
remove the cow about the middle of the day and by evening the 
calf is hungry. If he does not eat readily at that time, let him 
go until morning. By morning he will be hungry enough so 
that he will learn to drink with practically no trouble at all. In 
our experience in teaching calves to drink, we have found that 
those calves from dams that had been accustomed to drink early 
in life learned very easily, while the calves from those accus- 
tomed to range conditions gave us more or less trouble. 

After the calf has been eating the whole milk for a week, 
possibly ten days, we begin to realize that it is taking too much 
money to feed it, and consequently we commence to change it 
over to a cheaper ration. Skim-milk is the food to which we 
change it, and at this time we must realize that the stomach of 
the dairy calf is a delicate organ, and we must not allow any 
digestive or other difficulties to arise. So we make the change 
from the whole milk to the skim-milk very gradually, substitut- 
ing not more than one pound of skim milk a day at the most, 
and we take pains that the temperature shall be the same as the 
temperature of the milk when it comes from the cow, and are 
careful not to overfeed. In a few days, then, the calf has been 
changed entirely from a whole milk ration. Now, one of the 
difficulties that frequently arises with calves fed in this manner 
is scours, and we prefer to use a preventative rather than be 
obliged to use a cure. If about a spoonful of dried blood is put 
into every feed of the calf, there will be no difficulty in this line. 
This dried blood can be purchased in the form of flour or meal, 
through the Swift people or the Armour people and it will cost 
three or four dollars a hundred pounds. I think that even if 
there were only one or two calves that had any trouble and the 
others came along all right, you would be well repaid for the cost 
of this blood meal for the whole lot of calves. JI have been ac- 
customed to using it for a long time, and I can say that among 
the calves that we have raised at the University there have been 
only two which had any touch of, scours at all. 

We also realize, after the calf is changed from whole milk 
to skim-milk, that we have taken away a part of its food. The 
milk fat has been removed from the milk and sold or manufac- 
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tured into butter, and we have robbed the calf of so much. How 
shall we replace the amount of food we have taken away? We 
can do it by boiling ground flax and making it into a jelly. A 
spoonful of this flaxseed jelly in the skim-milk is fine for the 
calves, it will make them grow. If you follow that method I 
am sure that you will come out all right. But if you are raising 
a good many calves and have a small amount of help, that takes 
considerable time, and if you handle your calves as carefully as 
you ought, I think you can get around the matter by feeding dry 
grains. By the time the calf is put on the skim-milk ration it 
will know enough to eat grain, and I believe there is no better 
grain to feed a young calf than ground oats. We feed oats to 
people and we feed oats to horses, and they are exactly as good 
for calves. If I could have all the ground oats I wanted, with 
linseed meal, I would not ask for any other grain ration for the 
dairy calf. Some years, however, when oats are scarce and 
high, we can hardly afford to feed them. And yet we must 
take into consideration what we want to do with the calf,—what 
the calf actually is. Ex-Governor Hoard in one of his speeches 
said that the young calf when it comes into the world is a large 
mass of protein stretched over a bony frame-work covered with 
a nitrogenous skin. That is a pretty good illustration of what 
the young calf is. What shall we do with it in order to grow 
and develop it into the future dairy cow? We must not develop 
the paunch abnormally, without giving the other parts a chance 
to grow. We must not grow the fore quarters and the hind 
quarters and leave the barrel devoid of growth. We have got 
to watch the calf and keep it growing all over. Consequently 
we wish to make up a grain ration to supplement the skim-milk, 
which will do this and I have found that about two parts of bran, 
which is a laxative, furnishing ash and bulk, and one part of 
corn meal, which is heat-producing and energy producing, to- 
gether with one part of linseed meal, old process, if you can get 
it, makes a pretty satisfactory ration. If you can supplement 
that with oats, you will have a ration which will keep the calf 
growing all the time. The question comes up: How much 
shall we feed this young calf? Start in with just a handful. 

Do not give it any more than it will clean right up immediately. 
Put the grain in a little box in the pen where the calf can get 
at it and it will learn to eat in a short time. What kind of 


DAIRY MEETING. 137 


roughage shall be fed to the calf? The second winter perhaps 
you can feed it straw or swale hay if you haven’t anything 
better, but the first winter when the calf is young, when it is 
developing its digestive system, we want to give it something 
nutritious. If the farm has produced some second crop clover 
hay, I do not believe there is any better roughage for the calf 
than this. If I could not give it second crop clover, I would 
give it the first crop, and if I could not give it this, I would 
select the best mixed hay the farm affords and give the calf 
what it wants of this. In this way I would keep the calf grow- 
ing all the time. By watching it every day you can tell whether 
it is growing or not. The question frequently is asked me, 
through letters and in meetings of this kind, How long do you 
feed skim-milk? and I always answer, Just as long as I have 
skim-milk to feed, because it is a cheap food and it keeps them 
growing. I would like to say in this connection that if you 
are feeding skim-milk to your calves and their hair is long and 
their skin thick, do not get worried. It is bound to thicken up 
the skin somewhat, but a little later the calf will take on that 
thin, soft skin that we want in a dairy cow. 

The question comes to us, How can we keep our calves grow- 
ing all through the year? In our ordinary Maine pastures we 
too frequently turn our young calves out where they have to use 
up more energy in gathering the food than they actually gain 
from the grass they get. I do not believe that is profitable. 
If we had a good blue grass pasture or a honeysuckle pasture 
as you sometimes find, it might be desirable to turn them out 
where they could fill themselves quickly and then lie down and- 
digest that food and make it over into muscle and other con- 
stituents. But calves that come along at this season of the 
year, or even two or three months earlier, I would rather keep 
in the barn the coming summer, because the flies and the scarc- 
ity of the grass are not an incentive to good growth and devel- 
opment. I would say this, however,—that as the fall approaches 
I would prefer to turn the calves out during the day, feeding 
them in the barn, so that they will get accustomed to getting 
out and running around the pasture. Then the next spring 
when they go out to pasture they will get ahead faster than if 
they had not been out the previous fall. Perhaps you think it 
is a little bit hard on the calves to keep them in all summer. 
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The better way to do would probably be to screen your windows 
with some coarse material and then turn the calves out into a 
paddock at night when the flies will not bother them, and put 
them back in the morning. 

I suppose the question, At what age should we breed our 
dairy heifers? is asked 100 times a year. There is no definite 
answer that can be given. I simply say, breed them so that 
they wil freshen about the time they are mature. I think it 
depends more upon the man who is feeding the calves than 
upon any other one thing. The breed of course makes a dif- 
ference, also.. We know that the Jersey, for instance, matures 
considerably earlier than some of the larger breeds, like the 
Holstein-Friesian. From general observation I do not think 
it is advisable to breed the heifer so that she will freshen much 
before she is two years of age. I would like to call this to 
your attention—that there is a great difference in the indi- 
vidual so far as maturity is concerned. Two heifers starting 
out just the same when calves, when they reach 27 or 30 months 
of age will vary in regard to maturity. One will take on the 
niature form, the cow form, while the other one perhaps will 
still look like a large calf. I believe this is more a matter of 
inheritance than anything else, and you must study the indi- 
viduals. 

Now the question comes up, What about feeding the heifer 
while she is carrying the foetus, or what about feeding the dry 
cow? If there is any one point in the feeding of the dairy 
cow that should be given more attention, I think it is the feeding 
‘of the dry cow, getting her in shape so that she can do the work 
after she freshens. I have seen so many times, not only in 
this State but in other states, instances where as soon as the 
cow went dry a large portion of the food was cut off. When 
we do that we are robbing ourselves, as well as the cow. If 
we do not feed the heifer while she is carrying the calf we are 
robbing her and indirectly robbing ourselves. The udder of 
the dry cow, as you all know, looks like a large mass of cellular 
tissue, pinkish yellow in color. There are little ducts running 
all though it. When the cow is dry those are contracted. If 
she’ has not a fleshy udder it is naturally much smaller than 
when she is giving milk. We have got to increase this in size. 
We must get up steam so that when we start off with our work 
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we shall accomplish something. I was interested not long ago 
in looking up what one of the best feeders in this part of the 
country is doing. He is making some of the largest records 
in the country. I happened to know the herdsman and I wrote 
and asked him if he would tell me what they were feeding their 
heifers. I would not dare to tell you the amount of food those 
heifers were getting, three, four or five months before calving. 
They were getting as much as our largest producing cows are 
eating. Another thing that was very noticeable was the variety 
of grains which they were getting. In making up our grain 
rations we frequently put in just as few as possible to save 
work. A variety helps out in feeding the dairy cow. I would 
try to feed the dairy heifer in such a way that she will be gain- 
ing in flesh and can nourish the growing foetus. I am con- 
vinced that you can save one or two weeks, and perhaps even 
more, in the growth of the calf by the way you feed the dam 
before the calf comes. The amount of food that you will give 
the dairy cow when she is dry of course you will have to learn 
by studying the cow. We cannot say definitely what you should 
feed at that time because of individual differences. We are 
feeding one of our dry cows, or did until she calved, nearly as 
much as she will get on her full production. Although this is 
her fourth time of calving, she is giving more milk per day than 
she has ever given in any lactation period since we have had 
her. She is one of the slow maturing cows. The dairy cow 
goes dry by nature so that she may turn the food nutrients you 
are giving her into other channels. The dairy cow that is a 
natural milker is bound to take part of the flesh from her body 
and convert it into milk, after she calves. If she does not do 
that you can rest assured she is not as good a cow as she ought 
to be. As the lactation period advances she perhaps will com- 
mence to put herself in condition again. But while she is dry 
you should get her into the best condition you can. Perhaps 
the question comes up, If the cows are in this good condition 
when they calve, what about milk fever? I am not here to dis- 
cuss milk fever but I will simply say this: If the dairyman 
has a milk fever outfit, which every dairyman ought to have, he 
need not worry very much about milk fever. I think this dis- 
ease can be prevented in a large measure by the proper handling 
of the dairy cow. As the parturition time approaches, three or 
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four weeks before she is ready to calve, commence to feed so 
as to get her in shape. If she is on grass, in June, she will 
be naturally in good condition; but we only have a month or 
two of this good pasture feed, and then we must supplement it 
from the barn. And as the cow approaches the time of calving, 
as the udder commences to enlarge, we would leave out the 
fever-producing foods. If we had been feeding corn meal we 
would gradually leave that out. We generally leave it out en- 
tirely the last week or ten days before calving. I would like 
to say here that 1f you have plenty of ground oats you will not 
have to bother with any other grain ration, because it is bulky, 
it has the ash, it supplies the food nutrients. Oats are about 
as near to a full ration, for the dairy cow or any other animal, 
as possible. We like to feed bran mashes occasionally as she 
approaches calving, and silage if we have it. I like to give her 
a little additional food, also, in the form of roots—turnips or 
mangels, because they are naturally laxative and keep her in 
good condition. Aside from the nutritive value in the extra 
foods you are giving to the cow, there is something else which 
you do not realize. You are getting into sympathy with the 
cow and the cow is getting into sympathy with you and you 
are being more careful than you would be if you were simply 
letting her go along in the regular channels of feeding. The 
cow likes sympathy, and I think if you will study your animals 
at that time you will be able to get considerably more out of 
them. 

Again, after the cow has calved how shall we feed her? 
That is a question that has come to many of us, and I want to 
deal with it from an economical standpoint because in the feed- 
ing of the cow at this time lies a large portion of our success. 
We may have fed her carefully as a dry cow, but if we think 
our work is all done then we will make a mistake. Just after 
the cow has calved I like to feed her almost identically the 
same as she has been fed previous to calving. The first thing 
we do is to give her a drink of warm water, and then give her 
bran mashes, one or two a day, at the beginning. Give her 
roots, to keep her in a good natural laxative condition. As 
soon as the parturition fever has left the cow, we commence 
to feed her towards milk production. It may be the first day, 
it may be the second day or it may be the third day after she 
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has calved. Now we are sure that bran will not hurt her, nor 
ground oats, if we do not overfeed on them. We generally 
start out on a small ration, that is, what we call a dry cow 
ration, the ration she had just previous to calving, perhaps two 
or three pounds, or it may be eight pounds. We know all our 
cows and feed the ration that is particularly adapted to that 
cow or set of cows, as nearly as possible. I am not going to 
give you any definite ration, because I believe the time has 
gone by when any one can advise definitely so far as a 
feeding ration is concerned. Your conditions and my con- 
ditions are different. The roughage you grow on your farm 
may be different from the roughage I grow on mine, or the 
erains you grow may be different from those grown by your 
neighbors, or the market conditions are such that you can buy 
one sort of feed cheaper than another man can buy it. Of 
course this will have to be determined by your conditions, but 
I would like to leave out the fever-producing foods for the first 
few days, and then work up. I assume, of course, that you 
have milk records and are weighing your milk daily, because 
I do not believe any dairyman can afford not to do this. The 
question is not, Can I afford to weight it? but, Can I afford 
not to weigh it? I know you say that you cannot afford the 
time, but I know this to be true,—that the men in the State of 
Maine who are weighing their milk know more about their 
cows and are able to get more out of them than the men who 
are not weighing it. It is very well to weigh the milk one day 
a month but I should certainly say that you could afford to 
weigh it every day. The actual amount of time it takes is 
very small. And I am beginning to believe that it is just as 
essential to have a sheet up where the feeding records can be 
recorded also. I do not mean necessarily that every time you 
feed your cows you should weigh the feed, but it will be an 
easy matter to weigh the amount a certain dish will hold and 
you can come very near getting the same amount each time. 
I do not mean, either, that you should weigh the hay every 
time, but I think it is advisable to occasionally weigh it to see 
how much the cows are eating; not to limit them, but so that 
you can know the amount they are eating and determine the 
cost. I found that in weighing hay for a bunch of cattle for 
a period of six months, after the first two or three weeks we 
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could reach down and grasp within a very small fraction of a 
pound of the amount we wanted. So you can get it approxi- 
mately in that way. The herdsman having his milk record and 
his feeding record is able to watch the two together, and that 
neans considerable. For instance, if he starts the cow on the 
grain ration of a dry cow, perhaps six pounds, and then gives 
her ration No. 2 of 8 pounds, and she goes up to 26 pounds of 
milk on the No. 2 ration, he knows immediately when she has 
come to her: maximum production on that amount of feed. 
Then he increases it one pound and watches the milk record. 
He knows what it has cost to give the cow the extra pound of 
grain,—we will say 114 cents, and he knows when that cow has 
increased her milk production 114 cents’ worth. Perhaps she 
goes up three cents’ worth or five cents’ worth, and then it is a 
good investment to give the extra pound of feed. Or perhaps 
he is beginning to give her a different ration,—he increases the 
food nutrients slightly but does not increase the cost very much. 
He allows her to go to her maximum on that. Then if on 
looking at her milk record the last half pound of grain gives 
only an increased production equal to the actual cost of the 
grain, there is nothing to be gained in that way, unless he is a 
milkman and needs the extra product for his customers. By 
watching the milk record and the grain ration, in this way, he 
is able to strike the point of economical production. And not 
only in bringing the cow to the point of economical milk pro- 
duction is it worth the time, but it does far more than that. 
It shows you exactly how your cows are standing. 

There is another thing in relation to those records: We go 
along and look them over and we find that every cow is doing 
about the same as yesterday, until we come to a cow that is 
three pounds short of what she did yesterday. The chances 
are that the milker did not notice that until he hung the pail on 
the scales. I find that they notice it very quickly then and are 
apt to let me know, but if it was not for the records they would 
probably never say anything about it even if they did notice it, 
which is very unlikely. On seeing that the cow has dropped 
down three pounds we endeavor to determine the cause. There 
may be various causes. The first thing that we naturally do is 
to see whether the cow was milked carefully or not. Once in 
a while we catch a man slighting the milking, but they are 
usually pretty keen on that as they know that we can tell from 
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the milk records. We know that there is something wrong 
and nine times out of ten we can remedy that before the cow 
is actually sick, simply because the milk records have indicated 
that she is not just right. That one thing is worth more than 
anything else in weighing the milk. 

There are other things that we must consider in feeding the 
dairy cow. But few of us realize the cost of maintenance of 
the dairy cow; but few of us realize that she has to utilize a 
large portion of the food which is fed to her for maintenance 
alone and the actual profit comes to the dairyman from the 
amount of food which is fed in excess of the amount required 
for maintenance. That one thing has led numerous investi- 
gators and a good many who are studying the problem to en- 
deavor to discover why it was that one cow was capable of 
producing more than another,—a cow that seemingly was bred 
the same and was the same in every way as the other. It may 
be that the ability of the cow to eat, digest and assimilate an 
extra amount of food above maintenance compared to that of 
another cow is partially responsible for the fact that the cow is 
able to do more work. That perhaps is a small feature but it 
is something which we have to take into consideration. 

Just a word relative to the rations which we feed our cows; 
simply a few suggestions. One of the prerequisites in making 
up a feeding ration is that it shall be bulky. If you make up 
a ration of concentrates that passes into the cow’s stomach in 
a close mechanical mixture, like cottonseed meal, corn meal, 
gluten feed or some other compact feed, I think you will agree 
with me that you do not get the best results. We probably do 
not get a complete digestion of these foods, or as complete as 
we ought to, whereas if we had put in some bulky material 
even though it had contained no food nutrients at all, we would 
have got better results. In studying feeding conditions in the 
growing of beef, several things came to our attention, one of 
which is that it was possible in feeding beef cattle to get ap- 
proximately the same amount of gain from a pound of corn 
and cob meal as it was from a pound of clear corn meal. We 
know of course that there is considerable more digestible food 
nutrients in the pound of corn meal than in the pound of corn 
and cob meal. I think we will have to say that the reason we 
got the same results was that the one was bulky and there was 
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a completer digestion so the cow actually got about the same 
benefit from the corn and cob meal as from the corn meal alone. 
The same principle will apply in the feeding of dairy cows. 

Again, we should in our dairy ration, endeavor to make it as 
cheap as possible, while still doing the work. By that I mean 
that we should endeavor to buy those feeds which will supply 
the food nutrients cheapest in the form that we want them. 
A few years ago, when grain feeds were cheaper, we could afford 
to buy practically all our concentrates and raise all the roughage 
that the farm would produce and could make more in that way. 
But times have changed. The grain concentrates are much 
higher and the prices of the dairy products have not quite kept 
up to the increase of the feeds, and it simply means that we 
must do a more intensive farming, and I am going to make this 
proposition,—that the dairy farmer who is growing to a large 
extent his own feeds, and buying perhaps just a few of the 
concentrates, like cottonseed or linseed meal, is the one who 
is going to make the greatest success in the future. 

We find it to be true, that certain men are feeding a far 
greater amount of protein than their cows actually demand. 
We find that others are not feeding anywhere near as much pro- 
tein as their cows need. We should each of us study into our 
own conditions and determine as closely as possible what our 
cows need. For instance, I presume it would be safe to say 
that any cow that is owned by any man in this audience would 
not need over three pounds of protein if producing 60 or 70 
pounds of milk daily, and probably there are no cows repre- 
sented here that would require less than 11%4 pounds. We can- 
not say definitely. We find that the most approved rations are 
running from 1.8 up to about 2.8 pounds, from the highest 
producers to the lowest producers. Another feature which I 
think is the worst feature of all is that overfeeding of protein 
is wearing out the cows far more rapidly than there is any 
necessity for wearing them out. 

I think men who are feeding dairy cows ought to supply them 
at least some form of succulence during the winter. Different 
sections of the State of Maine vary materially in regard to the 
crops which can be grown. I would say to those farmers 
where corn can be grown, and who have silos, that they should 
grow silage corn. In other sections where it is impossible to 
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grow corn, by all means grow roots of some kind. Undoubt- 
edly, for your milking cows, mangels or sugar beets would be 
the most advisable. For the young stock and dry cows you 
might grow turnips. To summarize, in making up your dairy 
ration, make it bulky, make it to fit the needs of your cows, 
make it as economical as possible and be sure to have some 
succulent feed in it. 

Ques. How wide or narrow a ration would you recommend 
to use regularly? 

Ans. We are using a ration that will range from 1:5 to 1:6. 
Part of the time it goes above 1:6. That will vary, of course, 
according to the amount that the cows are producing. 

. Ques. Do you allow young heifers, from two months up, 
to run out-of-doors in the winter? Do you think it will make 
them stronger, better animals? 

Ans. I think in the course of ten years you will find every 
dairyman growing his calves in that way. I would start them 
in reasonably warm quarters because they are tender, but I 
would gradually harden them up until when they are a few 
months of age if it was possible I would give them a chance to 
run in and out, about the same way we handle our sheep. I 
know of one breeder who is keeping about 250 head of cattle. 
The last time I visited him I made inquiry, and learned that 
they are letting their calves run out at will. This breeder has 
practically proved that he is getting hardier cows than where 
the calves are penned up or tied up. 

Ques. What do you think of salting calves? 

Ans. In studying into the needs of the dairy cow in regard 
to salt, we find that they vary greatly, and we really know very 
little about the amount of salt they actually receive in the 
food they are getting,—the amount that is already in the food. 
If I were feeding cows I should prefer that they have a place 
to get at salt and eat what they wanted, only making sure that 
the salt was there all the time. We usually mix it with the 
grain because depending on help we are more sure that they 
get a little of it. 

Ques. Isn’t it true that dairymen today as a rule are suc- 
cessfully feeding a wider ration than they thought they could 
a few years ago? 

Ans. By all odds, and in some of the states they are feeding 
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as high as one to seven, very satisfactorily. We are feeding 
14 to 2 pounds wider than a few ‘years ago. 

Ques. Doesn’t that tend to give the dairyman an opportunity 
to raise more of his feeds? 

Ans. It certainly does. The exact ratio will vary with the 
cow. One cow will produce milk on a ration of one to six or 
seven; another cow with less dairy tendencies would be laying 
it on her body. 


REPORT OF COMMITTEE ON NATIONAL LEGIS- 
LATION RELATING TO DAIRY PRODUCTS. 


December 7, 1910. 
To the Officers and Members of the Maine Dairymen’s Asso- 
ciation: 

Mr. J. D. McEdwards, F. S. Adams and R. W. Redman 
respectively make report as the Committee on National Legis- 
lation for Dairy Products. We have at various times during 
the year written to the representatives in the national Congress 
relative to the present tariff on butter and cream and the way 
in which oleomargarine is handled. Copies of the letters and 
the replies from the representatives have been filed with the 
secretary. The general tone of their replies was to the effect 
that a tariff revision would not be possible during the present 
session of Congress, and that they would do everything in their 
power to attend to the oleomargarine situation. Relative to 
this latter, we would respectfully call your attention to the work 
done by the National Dairy Union of which Mr. E. K. Slater 
is secretary, as we believe by the co-operation of this associa- 
tion with this Dairy Union that possibly more immediate results 
may be obtained for improving the dairy situation with refer- 
ence to substitutes than by any other medium at the present 
time. 

Very truly yours, 


R. W. REDMAN, 


Secretary of Committee. 
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A collection for special prizes for boys in the judging contest 
for corn and potatoes was started by Dr. B. A. Bailey of Wis- 
casset, who contributed $2 for this purpose. A fund of $15.50 
was raised, and on motion of Dr. Bailey it was voted that a 
committee of three be appointed to make the proper distribu- 
tion of the fund raised. The committee was appointed as fol- 
Icws: Dr. B. A. Bailey, John P. Buckley, Rutillus Alden. 


SILOS AND SILAGE. 


By E. A. Stanrorp, West Kennebunk. 


Mr. President and Gentlemen: 


I felt some little hesitancy in coming here to speak to you 
men who are, for the most part, thoroughly acquainted with 
silos. Fortunately, I found one man who has not a silo, and 
I now feel that the time will be well spent if we can show that 
man that he can well afford to build and maintain a silo on his 
farm. 

The subject of silage and silage crops is not a new one. The 
Egyptians built silos way back in the time of their prosperity. 
These silos were built for storing dry grain rather than green 
fodder, but were nevertheless to all intents and purposes, silos. 
In 1786, the Italians preserved grain and forage in pits and 
stone jars for feed. In 1883, we read of the preserving of 
vetches and clover in Germany in silos. Between 1860 and 
1870, Samuel Jones, an Englishman, stored chopped rye cut 
green, and fed the fermented material to a great extent. In 
1875, Manley Miles, of Michigan, and in 1876, Francis Morris 
of Maryland, were the first two men to build silos and use 
silage in the United States. In 1882, the Department of Agri- 
culture of the United States in making a study of the subject, 
found only ninety-one silos in the country. It is, however, 
probable there were others. Ejighty-one of these were along 
the Atlantic seaboard. ‘That is a brief history of the silo. At 
the present time there is hardly a dairy section but that is blessed 
with at least a few silos within its borders. 
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CONSTRUCTION OF THE SILO. 


The construction of the silo is the point I would like to take 
up here this afternoon, and the first point to bring to your 
attention is—Make the silo deep. 

Make the silo deep for two reasons. ‘The first is that in the 
deep silo the amount of surface at the top exposed to the air is 
less than in the shallow one per ton capacity. Another reason 
is that in the deep silo the silage becomes very solid by its own 
weight, and thus the necessity of weighting the silage after it is 
put in is avoided. Make the silo deep, and in that way the air 
is quickly excluded after filling, and the silage is prevented 
from becoming unpalatable. 


Diagram of Silo Construction. 


The next point is a good foundation. In the accompanying 
chart I have shown drawings of two types of foundation for 
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silos, whether of wood or stone. If the silo is to be outside, 
I should recommend the type of foundation marked “A,” as 
there the wood material is well above the ground and flush 
with the outside of the foundation, so that moisture will not 
collect at the bottom of the woodwork on the outside and cause 
early decay. The inside is well beveled off so that the silage is 
permitted to settle quite uniformly. The type of foundation 
marked “B” is a good one for inside silos, as it is more roomy 
than type “A,” there is less outside pressure on the walls, and 
less seepage at the juncture of wood and foundation. 

In case the silo is to have sills see that there are bolts em- 
bedded in the foundation, extending up so as to pass through 
the sills and hold them firmly in place. In the construction of 
the stave silo, this is not necessary, as hoops will maintain the 
shape of the silo, while the foundation extending up beyond 
the woodwork either on the inside or the outside will hold the 
structure in place. 

The third point is to have as few corners as possible. If it 
is necessary to build a square silo in your barn, see to it that 
there are no sharp corners. You can distribute your silage 
much more evenly and have a much more uniform silage to 
feed if this is done. 

Make the silo air-tight. This is one of the most important 
points in the construction of the silo. Even a hole as large as 
that made by an eight-penny nail will oftentimes cause the 
decay of at least a bushel of silage around that hole, and will 
give a disagreeable taste to a great many bushels more. 

If the silo is not an open-top structure, it should be well 
ventilated. This one thing will oftentimes improve the con- 
dition of the silage. 

The silo may be square, rectangular or round. It can be 
built of stone or cement, brick or wood, but I shall discuss today 
only the wooden stave silo. I take this type because it is a silo 
which can be used at first to advantage by all men. It is the 
silo that the beginner ought to put up. . The man who is un- 
acquainted with silos and silage ought to build the round stave 
silo, and in that way get acquainted with silo conditions. Then, 
because of the small expense of construction, it can be dis- 
carded and a more expensive structure put up in its place. The 
outward pressure of the silage while settling is very great. It 
is about eleven pounds to the square foot, per feet of depth. 
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That is, at the depth of twenty feet the outward pressure of 
the silage while settling is about 220 pounds to the square foot. 
I speak of this point to draw your attention to the importance 
of good material going into the silo, the importance of numer- 
ous hoops, and hoops of adequate size. You will find silos 
constructed throughout the State of Maine, and in other states, 
where the first two hoops around the bottom are two feet or 
more apart. Then this distance will be increased a foot at a 
time in some instances, until the distance is four feet between 
hoops. You will find a good many times after the first year, 
or possibly the very first year, that the silage fed from these 
silos is unsatisfactory. The owners say that their silos are 
tight, that the silage is good, but the cattle do not like it. It 
is almost impossible to make a silo tight where the hoops are 
such a distance apart, and the fact that air has been allowed to 
enter between the sprung staves makes this silage unpalatable, 
and that is why the cattle do not like it. Bring the hoops at 
the base closer together. Put on the first hoop, two or three 
inches above the foundation, the next one six inches above that, 
and then increase that distance six inches with each hoop until 
you get to a distance of 3% feet between the hoops, and main- 
tain that distance for the remainder of the height of the silo. 
In that way you have a large number of hoops at the base of 
the silo where the greatest pressure is, and where, with 54-inch 
iron hoops, it is impossible for the staves to spring enough to 
allow the admission of air at any time. Then those who have 
condemned certain crops as silage crops will find that their 
troubles have ceased, and these crops make good silage. 
There cannot be too much stress put upon the point of having 
enough hoops on your silo to keep it in place. Silos should 
have perpendicular, smooth walls, so that the silage will settle 
uniformly, filling the entire structure and excluding all the air. 


GOST SOE ‘SILOS: 


In an investigation of the cost of silos recently made, there 
were fourteen round, stave silos which had an average capacity 
of 149 tons. These silos were inside the barns, and built simi- 
lar to those to which I have referred, with perhaps a little less 
sub-structure. Their average cost per ton capacity, as given 
by their owners, was 65 cents. These were round, stave silos. 
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There were twenty-five rectangular silos built inside, average 
capacity 144 tons, and average cost, per owners’ statement, 
$1.46 per ton capacity. Now let us compare those figures 
before we go further. The round, stave silo was constructed 
at an average cost of 65 cents per ton capacity. The square 
or rectangular, under the same conditions, cost $1.45 per ton 
capacity, a little more than double the cost of the round, stave 
silo. One round, cement silo—I am sorry that I could not get 
the cost of more than one—had a capacity of 300 tons, costing 
$500, an average of $1.67 per ton capacity. Nine square or 
rectangular stone or cement silos—I will say that these’ facts 
were gleaned from bulletins and not from personal investiga- 
tions—with an average capacity of 228 tons, cost on an average 
$1.93 per ton capacity. 

There are two points I want to call to your attention particu- 
larly. I referred to the roynd, stave silo as the cheapest to 
construct, and I referred to the round silo as the cheapest form 
of silos. I have shown you from investigation of silos in use 
that the round silo, whether built of wood or stone, is much 
cheaper than the square silo of the same material and capacity. 

Now for a specification for a stave silo: Take one 12 feet 
in diameter and 24 feet high, having a capacity of about 49 
tens, built inside of the barn. This would require 2 2-3 barrels 
of rock and gravel, 6 barrels of sand, 2 barrels of cement for’ 
the foundation, 1780 feet of 2x 4 staves, 24 feet long, 144 feet 
of 4x6 timbers, 24 feet long, 378 feet of 54-inch iron hoops, 
which will weigh about 490 lbs., 100 feet of one-inch boards 
and 10 ibs. of nails, with 50 nuts to go on the hoops. In case 
the silo is to be made of staves entirely, three 2x 4 staves will 
take the place of the three 4 x 6 timbers referred to, and it will 
then be necessary to have 20 lags for the hoops. 

In the drawing are shown portions of a cross-section of the 
silo to which I refer. The square piece of timber at “M” shows 
its relative position at the back of the silo, with the hoops pass- 
ing through it with several staves at either side. The two 4x6 
pieces at “N” and “H” are door posts in their relative positions 
with staves on either side. The staves, you will note, are not 
tongued and grooved, neither are they beveled, but bear on each 
other only upon the inside edge. This is desirable as the silo 
will dry out quickly when empty, and decay will not take place 
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as rapidly as though they were tongued and grooved or beveled 
to give a larger bearing surface. After decay has started, the 
hoops may be tightened each year, and the live wood of one 
stave brought against the live wood of another, making it as 
‘tight as when first built. The hoops go through the timber in 
‘the back as shown in the drawing, and also through the two 
‘door posts. These timbers act as a lag on the hoops, and also 
a support for them, so that as the silo shrinks, when empty, the 
hoops will remain in position. In the front whére the two tim- 
bers make the door posts it will be necessary to put a truss 
across the doorway every four feet, to prevent the silo spread- 
ing at this point. 

The door boards are held in place by bolting two 2 x 2 joists 
up and down these posts two inches apart, as shown in drawing 
at H and N, or better still, by cutting a 2x 2 inch groove into 
each of the posts the whole length. 

The doors are made by taking two one-inch boards and nail- 
ing them firmly together. Let one board lap by the other some 
fixed distance, say two inches, and let every pair of boards that 
you nail together lap by the same amount, as shown in the 
drawing “L.” Then it makes no difference how wide these 
boards are, or in what order you use them, they will always fit 
the next pair below, as shown by “L.” “S.” These boards can 
be slid down this groove, and in that way form a continuous 
<loor, and one that will be tight, for the boards are held together 
by the pressure of the silage and there is no air leak between 
them. To my mind, and from observation of silo construction, 
a silo built in this way will meet the demands of a greater per~ 
centage of farmers than any other type constructed-in the State 
today. 


SILAGE CROPS FOR MAINE. 


The different crops which may be used for silage are corn, 
wheat, rye, peas and oats, millet and clover. There are men in 
this audience, I believe, that have used each one of these crops 
successfully. ‘The corn should be the entire plant, sufficiently 
matured so that the kernels are in the glazing stage, as this 
gives a much more nutritive silage than corn cut more imma- 
ture. Dr. Jordan of the Maine Experiment Station found that 
a hundred pounds of corn silage from the mature plant had a 
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feeding value equal to one hundred and eighty pounds from 
the immature plant. The tendency, I believe, in the State, is 
to feed wider rations, and I know of no more economical way 
te widen the ration than by feeding corn silage containing a 
good amount of the grain. Of course, I realize that some of 
you men are planting corn for the factory, and in this case, 
you cannot use the entire plant for silage, but where the crop 
is planted for silage alone, I strongly recommend the use of a 
corn that will reach maturity. This will necessitate a larger 
acreage than where the larger varieties are used, but this is 
not a serious drawback, as it simply helps to shorten the rota- 
tion of the farm. I believe that rye and wheat, sown in Sep- 
tember and put into the silo in the early summer, will solve 
some of the problems of succulent feed that you are now con- 
fronting here in Maine. Your silos are probably empty by 
June, and you find it necessary to feed silage by the latter part, 
or by the middle of July. It is hardly time to cut your corn, 
and your clover is so good that you want to make hay of it. 
The winter rye and wheat can be used here and prove a profit- 
able silage. 


FILLING THE SILO. 


Filling the silo you will say is a simple process, but it is not 
so simple if done well and most economically. The corn can 
be cut by hand, or by a specially constructed V-shaped drag, 
with a knife along one side, or with a corn harvester. The 
drawing to the barn may be accomplished with a low platform 
wagon, or where only one wagon is used and the haul is a short 
one the tip-cart is often preferable. 

The ensilage cutter should have, preferably, the blower attach- 
ment, as there is less waste about the silo with this type of car- 
rier, and the delivery of the silage on the inside is more satis- 
factory. The corn should be cut, preferably, from half an inch 
to an inch in length, as this will allow it to pack more uniformly 
in the silo, and it can be fed out much more easily to the stock 
than when cut coarser or put in whole. 


COST OF FILLING THE SILO. 


The cost of filling the silo depends upon the number and 
distribution of men, quantity of corn per acre, the eficiency of 


154 AGRICULTURE OF MAINE. 


the machines, and the length of haul. Mr. Carrier, in the 
United States Department of Agriculture, investigated the cost 
of filling silos upon thirty-one farms. The distance from the 
fields to the silos ranged from 10 to 320 rods, and the cost 
varied from 46 cents to 86 cents per ton, with an average of 
64 cents. This cost included labor of men and teams, twine, 
fuel and engine hire. 


THE VALUE OF SILAGE. 


As to the value of silage in the feed ration, I believe that, 
except under special conditions and in limited localities, it is 
impossible to conduct dairying in Maine on a profitable basis 
without feeding silage. I modified that statement, not to avoid 
criticism, but simply because I know that occasionally there are 
men whose conditions are such that they can afford to run a 
dairy without a silo; and there are men in certain localities 
who can best afford to grow root crops, or substitute by- 
products for their silage. 

We farmers have not always an opportunity to weigh our 
animals, and to note their production to determine the value 
of a certain feed, but our Experiment Station can do this for 
us. At the Ohio Experiment Station with five cows of differ- 
ent breeds fed silage, they found that 96.7 pounds of milk and 
5.8 pounds of butter-fat were produced per 100 pounds of dry 
matter fed. With the ration, where the silage was dropped 
out, but with an equal nutritive value, the five cows in the same 
test and in the same time alternated at different periods, pro- 
duced 81.31 pounds of milk and 3.9 pounds of butter-fat per 
100 pounds of dry matter fed. Compare these two productions 
and note the value of the silage in the ration. The silage feed 
cost, per 100 pounds of milk, was 68.7 cents; the cost of butter- 
fat, 13.1 cents; the grain feed cost, per 100 pounds of milk, 
was $1.05, and the cost per pound of butter-fat, 22.1 cents. 
Now, these figures were obtained under carefully conducted 
experiments, and they show that there is a difference of between 
13 and 22 cents per pound for butter-fat. This difference in 
the cost of butter-fat might mean the difference between profit 
and loss in the whole dairy business. 

In Ohio at the same time they conducted an experiment of 
fattening cattle on silage. With 42 steers divided into six lots, 
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7 steers in a lot, during a period of 140 days the cost of feed 
for those steers—three sections of 7 steers each—fed grain was 
$694.50. The cost of feeding three sections of 7 each, on silage, 
was $390.43. The average daily gain on the grain ration was 
2.13 pounds; on the silage ration, 2.37 pounds. The cost of 
100 pounds of gain in the grain ration was $10.21; the cost of 
100 pounds gain on the silag2 ration was $9.04. 

Growing horses and even work horses can be fed silage to 
good advantage. You men who attended the Live Stock Breed- 
ers’ Association meeting, listened to a discussuin of this point 
by George M. Rummell, of the Bureau of Animal Industry, 
United States Department of Agriculture, who strongly advised 
feeding silage to horses. 

Sheep can be fed silage economically. I have found several 
fiocks about New England, in places where the root crop has 
been given up, and the only succulent feed the sheep received 
was silage. Men who are feeding silage to sheep most suc- 
cessfully are not feeding over 214 pounds per hundred weight 
per day.) \* 

Those are a few of the facts that can be brought up in favor 
of silage, a few figures that can be shown as to the cost of the 
silo. There are other advantages. One is economy of space 
for the storing of the material grown, hence making smaller 
buildings necessary. There is less loss in the curing of corn 
in the silo than there is in drying in the fields under most ideal 
conditions. More cattle can be kept on the same area where 
silage is fed. Crops not fit for hay can often be made into 
good silage. The silo makes it possible for one to feed succu- 
lent feeds through the winter, and also to have some good 
material to supplement the fast deteriorating pastures during 
August and September. 

These facts ought to be of sufficient importance to influence 
every dairyman in Maine to build and maintain a silo on his 
farm. 


DISCUSSION. 


Ques. What about Japanese millet as a silage crop? 

Ans. I have found men in the State using it both chopped 
and whole, and they have been very well satisfied with it, it not 
being a hollow-stemmed plant. The trouble with crops with a 
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hollow stem is that they carry so much air into the silo with 
them, the process of ensilaging is apt to go on a little too far, 
and you get a disagreeable taste. 

Q. Is it possible to use a hollow-stemmed plant and get good 
silage? 

A. . Yes, sir. Mr. McIntire has used clover silage successfully. 
He has used the second crop of clover cut in with corn very 
successfully. He is a careful worker and a man who will put 
in a little extra work to put the crop in in the proper manner. 

Q. Would it be possible to put in oats and tramp them hard 
enough to keep them good? 

A. I don’t know. Professor Campbell has tried it, but not 
very successfully. Where oats and peas are used together 
it is possible. 

Q. What hinders the staves in your silo from slipping? 

A. They rest on their ends, and they are bearing from the 
inside. Like all stave silos it may be of advantage to watch 
them a little the first few years, to see that they do not shrink 
enough to tip in, and as they shrink take up the nuts. 

Q. I have a silo 14 by 28 feet. The first four feet is of 
concrete, and when this silo was filled it forced out some of the 
juices through the concrete, and still more where the concrete 
and staves came together. Can I avoid that? 

A. I think you can avoid most of it by skim-coating the 
inside of the foundation. You expect a slight leakage. 

Q. I understood you to say that cut corn silage is much 
better than corn put in whole. Have you data to prove that? 

A. It is better only in that it is handled much better. It is 
only under exceptional conditions, and when put in by excep- 
tionally good men that the whole corn is as good. I have seen 
men putting whole corn in the silo, where they were careful 
in packing, and it was as good as any cut silage I have ever 
seen. Generally speaking, it is much better to have the corn 
cut; it handles better and the percentage of loss is apt to be less. 

Q. Will not second-crop clover make the ensilage better 
than if the corn did not have the clover with it? 

A. It will, most decidedly. 

QO. Would you expect it to keep as well? 

A. Yes, sir, with what experience we have had it keeps just 
as well with the clover in. Mr. McIntire has done quite a lot 
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of that. As they haul it in they plan to put in one load of 
clover to two loads of corn, and the amount of clover put in 
does not injure the keeping quality of the corn, and the corn 
helps the clover to settle. 


WHAT THE DAIRY TESTING ASSOCIATIONS CAN 
DO FOR THE FARMERS OF MAINE. 


By R. W. Repman, State Dairy Instructor. 


What can the Dairy Testing Association do for the farmers 
of Maine? That is a broad question. We say, What 
is there in the future? and none of us can see far enough to 
answer all, but I believe there are a great many things we can 
see. Let us look at a few of them. 

These local organizations, known as Dairy Testing Associa- 
tions, can be and are a great factor in increasing the agriculture 
of Maine. Each member taking his part in the association can 
have a broader life that will be better and more useful; he can 
get greater returns for his labor; he can get an increased knowl- 
edge of agriculture; he can increase the number of his dairy 
animals, and increase the value of the product that he receives 
from them. 

In support of this I want to bring three points to your atten- 
tion: First, that the Dairy Testing Associations organized in 
Maine can increase the knowledge of agriculture among the 
farmers of Maine and thereby increase their profits. Second, 
the Dairy Testing Associations can open the way for all kinds 
of co-operative work. Third, the Dairy Testing Associations 
can increase the value of a man to his family, to the community 
and to the State. 

First, the increase in the knowledge of agriculture and con- 
sequent increase in value of products. Many of you are 
members of these Dairy Testing Associations, and know about 
their working plan. I do not therefore need to go into the plan 
of operation. They are cow book-keeping associations, calling 
for a balance with the animal as to the amount of food she 
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receives and the returns she is giving. This work directs the 
man to the dairy value of the cow. 

I think there is a man in this audience who told me a week 
ago that he offered to sell one of his cows a year ago for $35 
and did not sell it, and in eleven months she gave 401 pounds 
of butter fat. 

Book-keeping increases a man’s knowledge of the value of 
his feeds; he has the figures to look at right along and see what 
the cow thinks of it; the cow tells him in the pail what she 
thinks of the feed. Feed is not the only thing with the cow. 
Two or three years ago the New York Herald offered a pre- 
mium to women for the best essay on “How to Keep the Love 
of a Husband.” The prize essay was short; it was simply 
“Feed the Brute!” That alone will not work with the cow. 
Let us give her just as comfortable quarters as we can; let us 
have them tight, clean and light, making them so comfortable 
that the cow is happy and wants to go there. Let us feed her 
by the clock, and just as far as possible, get around to feed and 
water her regularly. Let us give her about the same amount 
of food and water, regularly. 

And the man, from the records he keeps and the records kept 
by his neighbors, soon realizes the value of care. The man, 
looking over his record, soon begins to find out that he needs 
better cows than some he is keeping. Of course he has always 
believed there were poor cows in the county—buf that they 
were in his neighbor’s herds—until he kept a record and found 
out just what he was doing; then he found the advantage of a 
record pretty quick. 

When a man is studying his cows, and their feed and care, 
and the breeding problems, he begins to realize that he has to 
raise more of what he feeds them on his own farm; and he 
begins to think of crop rotation, and handling his manures for 
the least loss, and the labor it requires to raise the crops. He 
studies his dairy problems in order to produce the greatest pos- 
sible amount with the least possible expense. All these things 
mean more profits, and a greater desire for knowledge. 

Second, the Dairy Testing Associations can open the way 
for all kinds of co-operative work. In some of the states it 
might be that some other kind of co-operation was the opening 
point, but in Maine it was the Dairy Testing Associations, and 
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when the bookkeeping was well under way they asked, “Why 
can’t we purchase our feed co-operatively?” and later they did. 
The more they co-operated the more money they saved. Feeds 
were not enough, they had to have seeds, and they have begun 
to co-operate in the purchase of seed. One association sent in 
87 orders for grass seed, worth over $1,300. They secured a 
first-class article and saved between three and four hundred 
dollars on the purchase. 

The co-operative purchase of fertilizers is another thing that 
associations are taking hold of. I look for more co-operative 
buying next spring. 

The Dairy Testing Association can help in the purchase of 
* some of the machinery that we need on the farm, as the corn 
harvesting machinery. We do not need that every day in the 
year, and if we are not doing a large enough business to pur- 
chase ensilage machinery alone, perhaps we can co-operate with 
our neighbors and thus do our work. We get in closer touch 
at the monthly meetings of the association. We need another 
thing in the co-operative work. The farmers are getting about 
37 cents out of the consumer’s dollar. That is too little. The 
consumer pays all that he can stand, but we want more of this 
dollar on the farm, and it is only through co-operative work 
that we can get it. 

These co-operative associations follow in the wake of the 
Dairy Testing Association. The first thing that comes along, 
invariably, is a Dairy Cattle Breeders’ Association. The next 
thing after the Cattle Breeders’ Association came in the State 
Breeders’ Association of Maine. Farmers are getting together ; 
they realize that by co-operation they can accomplish better 
results. 

Just before the State Live Stock Breeders’ Association came 
the Seed Improvement Association, an association that is going 
to do more for the farmers of Maine than any other, I believe, 
that has been organized. You just watch it and take hold 
with it. 

The sheep men began to realize that the dairymen were getting 
something out of their animals that they could not get alone, 
and there is one Sheep Breeders’ Association organized in the 
State, and more coming. 

The poultrymen are beginning to realize something of the 
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advantages of co-operative work. There has been one egg 
circle organized, and I do not know but two. The future holds 
a great deal for Maine in the line of co-operative work, and 
the Dairy Testing Association has been the entering wedge. 

Third, the work of the Dairy Testing Association can increase 
the value of the man to his family, to the community and to 
the State. Perhaps it looks a little peculiar to you that these 
meetings can improve a man socially, yet I learn from the fami- 
lies that things are pleasanter all around than before the advent 
of the associations, just because father is studying his work, 
and if he does, it improves his income and makes it larger. 
Does not that improve a man to his family? The members of 
the associations that study the records have increased their 
income through the knowledge of what they are doing; knowl- 
edge of dairy improvements, monthly increased by the records 
of the dairy. A man’s interest becomes keener when he has 
figures on one line of his work, and sees there its relation to 
his pocketbook. And he will buy his feed co-operatively, and 
be a little more careful about the next day’s sale. Possibly he 
will weigh his milk, and then he will begin to realize that some 
of the hard things laid to the creamery may be due to the milk 
fed to the cat and dog, and to the cup of cream for breakfast. 
When the man sees the income increase, he begins to look into 
the future, his dreams are broader, he can see the way to things 
he wants, things he has given up in years past. Then the best 
of it is the whole family gets interested in the cow, and the 
cow gets a little better attention, perhaps a minute or two of 
carding each day that she did not get before, and maybe the 
stable windows are washed more often. These things come 
by the whole family taking an interest. ‘Then through the asso- 
ciation we have new men in a new world; because it has been 
a school, a local dairy school, with a local dairy text-book, 
working under actual conditions, and the problems it solves are 
the problems of life. 

The Master of the State Grange told me that the members 
of the associations were doing better work in the Grange than 
they did before the Dairy Testing Associations were organized. 
That was particularly pleasing to me, coming from the State 
Master. I have seen local ministers in the communities where 
associations are working, and they tell me they get better sup- 
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port from the members of the associations than they used to. 
Does not the Dairy Testing Association increase the value of the 
man to his family and to the community ? 

The Dairy Testing Associations can do a great deal for the 
State of Maine if we will work with them. Let us co-operate. 


REPORT OF COMMITTEE TO INVESTIGATE THE 
NEEDS OF THE COLLEGE OF AGRICULTURE IN 
RELATION ‘TO DAIRY AND HORSE BARNS. 


To the Maine Dairymen’s Association: 

Your special committee appointed at the last annual meeting 
of the Maine Dairymen’s Association to investigate the needs 
of the College of Agriculture in relation to dairy and horse 
barns have attended to that duty and beg leave to make the 
following report: 

Complying with the direction of the association your com- 
mittee visited the University at Orono and after careful inves- 
tigation presented the matter to the Board of Trustees as stated 
below. 

We desire to state at this time that a special committee was 
appointed at the annual meeting of the Maine Live Stock 
Breeders’ Association to act in co-operation with the special 
committee from the Dairymen’s Association, and at the time 
the investigation was made at Orono and the matter brought 
to the attention of the trustees, these two committees acted as 
a joint committee in the presentation of the following petition: 


To the Honorable Board of Trustees, University of Maine: 


At the annual meeting of the Maine Dairymen’s Association 
held in Skowhegan, December, 1909, a resolution was intro- 
duced recommending that the cattle and horse barns at the 
University farm be so renovated and enlarged as will meet the 
growing needs of the College of Agriculture. This resolution 
received favorable consideration and it was ordered that a com- 
mittee be raised to investigate the conditions and needs men- 
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tioned above and to secure from the trustees of the University 
favorable consideration of the recommendation. 

At the annual meeting of the Maine Live Stock Breeders’ 
Association held in Waterville, November 15th and 16th, 1910, 
the action of the Maine Dairymen’s Association in recommend- 
ing changes in the barns at the University farm was approved 
and the appointment of a committee was ordered to act in con- 
junction with the committee from the Dairymen’s Association. 
We, the members of the above mentioned committees, have jn- 
vestigated the conditions of the cattle and horse barns and be- 
lieve that the preamble of the resolution introduced in the Dairy- 
men’s Association meeting, a copy of which follows, accurately 
states the conditions and needs of the Agricultural College: 

“In recognition of the splendid work that has been and still 
is being done by the Maine College of Agriculture, and of the 
fact that at present the Animal Industry department is limited 
in its usefulness by barns and outbuildings that are neither con- 
venient nor of suitable size for carrying on its work education- 
ally or commercially to the greatest advantage to the students 
or profit to the State :—” 

We therefore respectfully request the trustees of the Uni- 
versity to take immediate steps to carry into effect some change 
which will meet the needs of the College and the State. 

L. E. McInrire, East Waterford. 

Joun PEASE, Cornish. 

Dr. H. M. Moutton, Cumberland Center. 
M. FE. WiiiiaMs, Winthrop. 

Joun A. Ness, Auburn. 

L. S. Merritt, Orono. 


Replying to a request from the trustees as to what sugges- 
tions our committee had to offer, the following was presented 
as the proper solution of the conditions we found there: 

Suggestions for changes to be made in cattle and horse barns 
at the University Farm. 

That the upper cattle barn (100 x 40) be moved to a suitable 
site and remodeled to a suitable stable to meet the needs of the 
work and breeding horses. 

That the lower cattle barn (100 x 50) have an addition built 
to the east end and this barn be used as a storage barn for 
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feeds. That wings be built large enough at least for 80 head 
of milking cows, and that a suitable place for growing the 
calves be provided. 

The committee desire to state that they were received with 
the greatest courtesy and received assurance that the trustees 
were in entire sympathy with the move, and believed that the 
work could not be undertaken at too early a date. We have 
since received an official communication from the secretary of 
the Board of Trustees as follows: 


To the Committee of the Maine Dairymen’s Association and 
the Maine Live Stock Breeders’ Association: 


_ Gentlemen :—As secretary of the Board of Trustees of the 
University of Maine, I am directed to extend to you the cordial 
thanks of the said Board, and through you to the associations 
you represent, for their interest in the welfare of this institu- 
tion, and to say to you that the trustees of the University have 
long recognized the need of changes and additions to the college 
barns, and that, in order to extend the work and make it better, 
these improvements are essential. It is a matter of sincere 
regret, however, that no funds of the institution are available 
for this purpose. The improvements needed would be ordered 
at once if the Board was financially able to meet the expense. 

We greatly appreciate the interest of the Maine Dairymen’s 
Association and the Maine Live Stock Breeders’ Association 
in the work of the University, and fully endorse the action of 
these associations, and approve their intention to ask the Legis- 
lature for an appropriation necessary to make the needed 
changes in the barns, and pledge them our earnest support in 
their effort. 

We beg to assure you that your action in coming before the 
Board of Trustees will give us added courage in the work 
before us. S: W: Goutp,-: Sec. 


In view of the fact that no funds are available from the 
treasury of the University to carry into effect the recommenda- 
tions of the committee, and complying with the direction of the 
association to report at this meeting and to make such recom- 
mendations as in their judgment they thought best, your com- 
mittee desires to offer the following resolution: 
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Resolved, That the Maine Dairymen’s Association re-affirms 
the opinion expressed at the last annual meeting as to the needs 
of the College of Agriculture in the matter of renovation of 
dairy and horse barns; that in view of the fact that there are 
no funds available at the present time, the special committee 
having this matter in charge be continued; that they make such 
further investigation as they find necessary; that they prepare 
estimates of cost and use every honorable means to secure at 
the next session of the Legislature an appropriation sufficient 
to carry into effect the recommendations made in this report; 
that the executive committee from the Dairymen’s Association 
be directed to give the special committee every assistance pos- 
sible in the securing of an appropriation and that the special 
committee appointed by the Maine Live Stock Breeders’ Asso- 
ciation be requested to still further act_in co-operation in this 
matter. 

In closing your committee desire to express their apprecia- 
tion for the valuable assistance given by the Maine Live Stock 
Breeders’ Association to the very important move we have 
undertaken. 

L. E. McIntire, 
Joun PEASE, 
Leon S. MERRILL, 
Special Committee. 


AN ESSENTIAL TO WELL-BEING. 


By Laura Comstock, Professor of Domestic Science, Univer- 
sity of Maine. 


(Stenographic Report.) 


Ladies and Gentlemen: 

It is with some trepidation that I appear before you this 
evening, for Ladies’ Night is an innovation. If it is not suc- 
cessful it may be that in the coming year no such privilege will 
be granted us. Still, I believe that_having been granted this 
boon, we can so impress the men with our earnestness that they 
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will consider it a favor bestowed upon themselves to be allowed 
to incorporate this work into their yearly program. 

The topic for this evening is “An Essential to Well-Being.” 
Possibly some of you have been puzzling over the problem as 
to which essential was to be singled out. It is true there are 
a number. Even in the field of domestic science or home 
economics there are many. Still, one seems to be paramount, 
to be of vital importance to each and every person. It is the 
subject of food. It is a large topic, and far too comprehensive 
tc be considered in one evening, even one phase of it. There- 
fore we will take a bird’s-eye view of it addressed to some 
points that will stand out with great vividness. 

Let us deal with this subject under three heads. First, food 
principles and their significance, second, the cost of food, and 
third, the preservation of this food after it has been purchased. 

First, as to the food principles. Dr. Langworth of the 
United States Department has recently published 15 food charts 
which are a wondetful aid in the study of the subject. These 
charts will be shown later on. 

To develop this subject in a logical manner we should begin 
with the constituents of the food. What are its component 
parts? The chemists have determined that there are between 
15 and 20 elements that comprise the body, and those 15 or 20 
elements are found in the foods that man commonly uses. The 
principal elements are carbon, hydrogen, oxygen and nitrogen. 
Then, besides these four constituents, we find sulphur to be a 
very important element, and phosphorus, the sixth being found 
the most important of the food principles. Nature has shown 
how well she provides for man’s benefit as these same elements 
that are required in the body are found in the common foods 
that we prepare each day. 

To speak briefly about some of these elements, we know that 
oxygen is present in the air. It is also present in water, form- 
ing the principal part, and in the earth’s crust, as well. We 
find that it is necessary in the body for the production of heat, 
just as it is necessary outside the body for the production of 
heat. With regard to carbon, that is contained in all living 
things. It is burned in the body to produce heat and energy. 
Hydrogen is another constituent that we find in the air to a great 
extent. It is also another constituent of water; we have the 
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oxygen and the hydrogen, forming water. It is found in the 
body, too. In a considerable portion of all animal and vegetable 
matter hydrogen is found. ‘That, too, serves as fuel. The ni- 
trogen is found in most animal and most vegetable matter, but 
not in all. It is not so universally found as the others. In the 
different magazine articles and the different books dealing with 
foods, we find food principles mentioned. We find there are 
five food principles, they being the foundation work of the study 
of domestic science or home economics. 

The first of these principles we will consider as water. The 
second will be protein, the third fat, the fourth carbohydrates, 
and the fifth of them, found in small quantities, is the most im- 
portant thing and that is the mineral matter. 

Water is the important constituent of the make-up of the 
body. Sixty-one per cent of the body is composed of water. 
With the mineral matter we find that we have phosphate of lime 
and sodium and potassium, all necessary for the formation of 
food, consequently very necessary for adults, and also for small 
children where the growth of the bone is of so much importance. 

We find an example of the fats in olive oil, and we find ani- 
mal fat. The carbohydrates, taking the starch and sugar, are 
found in all plants. We know there is a very important frame- 
work in plants. Perhaps we could see it more clearly in veg- 
etables. That framework is called the cellulose, and that comes 
under the carbohydrates. Protein is the most important of the 
five constituents. A good example of protein is the albumen 
of the egg—the white of the egg—or the gluten of wheat. The 
gluten is developed in the process of bread-making when water 
is added to the flour, and makes it possible to have bread formed. 
Another example of protein is casein in cheese. We want to 
consider that cheese is one of the most important protein foods 
we have. And as housewives if we can provide cheese in dif- 
ferent forms, provided the members of the family can digest it 
readily, it is an excellent protein food. 

With regard to the composition of the food materials, we can 
consider them in the raw material, under two heads, the non- 
nutrients and the nutrients. The non-nutrients are those that 
do not benefit us in any way, like the refuse we find in all foods, 
bones in animals, the bran in bread, shells and potato skins and 
banana skins. The amount of waste varies greatly in different 
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foods. For instance, in bread there is practically no waste; in 
beef the waste is about 10%. In chicken, take out the skin and 
bones and there is about 40% waste. So in buying we naust 
consider what we are buying for. 

Water, perhaps, is not classed as a nutrient, as it does not 
help out in the building up or repairing of the tissues of the 
body, nor give us energy to do our work. Nor yet does it give 
us heat, yet water is essential for us to have. Without it we 
could not live. The nutrients, properly speaking, would be 
protein, carbohydrates and mineral matter. 

Why does the body need food? ‘There are perhaps three 
needs. We need food to build up the tissues. In children the 
building property is stronger, and when the child is grown there 
is need constantly of the repairing. ‘There is always the need 
of repairing, and it is going on in the body from infancy until 
death. We need that class of food that will supply the repair- 
ing property, and also the building, and then the energy produc- 
ing power. We must have the necessary food so that we can 
have the energy for our work and for play. Of course in speak- 
ing of playing, we speak of muscle playing, and that is always 
work. And then we need the food not only for energy, but to 
produce heat. 

The one point that I wish you to surely remember tonight is 
that there is just one class of food that will go to building up 
and repairing the tissues, and that class of food is the protein 
food, but protein, fats and carbohydrates, all three can help to 
produce energy in the form of muscular heat and power. But 
we find out if we study further that the protein food is the most 
expensive fuel food. We want to take into our bodies enough 
fat and carbohydrates to give us all the energy necessary for us 
to have for the 24 hours’ work, and not have to draw on the 
protein to supply that. 

Of the agricultural bulletins gotten out by the United States 
Department there-are several that help us wonderfully in the 
subject of food study, and if you are interested and write them 
to send a list of their publications they will do so, and out of 
that list you can select some bulletins that will help you in this 
study of food, so that you will know and understand how much 
food is necessary, how much food we ought to take in the 24 
hours, in order to have the right amount for a person to 
work on. 
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Of course, in the consumption of food, the result is what we 
look at. When taken into the mouth a great deal must be made 
of* that food before it can be used by the cells in the tip of the 
finger. It is all to be changed in the process of digestion. Af- 
ter it has been changed by that process, passing into the stomach 
and intestines, then the food is to be absorbed. It must go from 
the intestines into the blood stream, and there be carried to all 
parts of the body. But even if taken to the extremeties of the 
body, if it is just simply washed back and forth and the cells do 
not take out of the blood stream what is necessary for growth, 
it will not help the cells. There are three steps in order to have 
the food do any good: We digest it, first; then it is absorbed, 
and then each cell takes unto itself just what food is necessary. 
The process is called assimilation. It is a peculiar thing that 
those cells have the ability to- pick out of that blood just exactly 
the food necessary for them at that time. If to build they have 
the ability to pick out what is necessary, and if to repair, to take 
what is necessary for that. 

We all must have a great deal of energy to get along. Energy 
is stored in the muscles and in the nerves and brain. Fat is a 
fine storer of energy because by its combustion heat and me- 
chanical motion may result. 

I am sure we have all felt the effect of heat in our work. 
There is a fine distinction between hurry and speed. It has 
been said that we should never hurry, but certainly we have to 
work up to the next point and get speed. 

The uses of the different nutrients we have spoken of. The 
mineral matter we do not mention very much. Yet it is neces- 
sary for bone forming, and then it is necessary to have a certain 
amount of mineral matter present in the blood; our hearts nat- 
urally require a certain amount of mineral matter to be in the 
blood stream; our nerves are helped by the presence of mineral 
matter. 

Water is a fine aid to digestion, and also absorption. We 
know, when we think about it, how much the blood stream is 
made up of water. We must have this fluid in order to have 
the blood carried to the different parts of the body. Then 
water is a fine regulator of the temperature. 

To go deeply into the process of digestion would take far 
more time than is allowed to us. There are a few practical sug- 
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gestions we can all profit by. The first one is that suggested by 
Horace Fletcher,—chew the food very, very carefully. The 
second would be to avoid all doughy substances, like very fresh 
bread. Have you not seen mothers give to children very fresh 
bread? You know, yourself, that fresh bread is appetizing, but 
if you take it into your mouth and chew it you know how it 
forms a bullet, and when the bullet is swallowed, it cannot be 
digested. 

Then another suggestion is to drink plenty of water. We 
ought to drink two quarts of plain water every day in order to 
keep us in good health. 

With regard to our food as affecting our digestion: The 
first point would be to have good, wholesome food, and the sec- 
ond, be sure to have the starchy foods, like the breakfast foods, 
thoroughly cooked, so that the starch before eating has partially 
been changed. Then, too, in the cooking we want to develop 
the flavors, and also the odors, so that we can smell the food. 
In regard to the quantity, the best thing to do is to eat moder- 
ately. As a matter of fact, we can digest food best when the 
stomach is moderately full; if quite empty it does not have 
enough to work on, and if too much distended, it 1s powerless 
to do the work as it should be done. So we should be quite 
moderate in our eating. 

In regard to tea and coffee and vinegar,—food accessories: 
If we drink tea or coffee at our meals it will interfere in a meas- 
ure with the digestion of the food. It has been proven by chem- 
ists that it retards the juices. If we are willing to pay the pen- 
alty, then all right. It has been said that variety will help in 
food, but we Americans go to the extreme in variety, in this 
age. We need a certain amount of variety, but we think we 
must have more variety than is actually necessary. The point 
is for us housekeepers to try to cook things in different forms so 
that they will be attractive. 

There are certain things that affect digestion, as the age of a 
person, whether old or young, and the amount of exercise taken. 
If you are working in a bank and sitting on a stool most of the 
day, you will not require as much food as if working in the 
field. In regard to climate, you will need more food in the 
North than in the South. 

The reasons for cooking are to render the food more palatable, 
and develop the flavor. In cooking turnips, we know that the 
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turnip is more easily masticated; in cooking potatoes we cook 
the starch so that it is easily taken care of by the digestive tract. 
Then again we cook foods to get them warmed up so that when 
introduced into the system they will also cause a greater fluid 
supply, for cold things will check that fluid supply. If we take 
specific examples of cooking, like meat, think of the different 
ways in which we can cook meat. Roasting is a much better 
way than boiling if you wish to retain the juices. Just last week 
we made an experiment with cottonseed oil at the University. 
We used it for cooking crullers. We had a kettle of hot lard, 
and another of cottonseed oil, which has some olive oil in it. 
We tried to see if there was any difference in the flavor of the 
crullers, and we found absolutely none. The cost of the cotton- 
seed oil which was bought in Boston, was $1.25 for a gallon. 
We used about three quarts, so that would make about 75 or-80 
cents. In our fat kettle where we cooked our crullers we used 
3% or 4 lbs. of lard, so that the cost of the oil and the fat, or 
lard, has been just about the same. The advantage of cotton- 
seed oil or olive oil is that it clears itself of flavors so that the 
flavor of one article of food cooked in it does not remain to per- 
meate that which is cooked next. In this respect it is better 
than lard for cooking purposes. We also made Mayonnaise 
dressing out of cottonseed oil. There is a difference in the taste, 
and anyone especially fond of olive oil would declare that they 
could not get used to the cottonseed, but you can, I am sure, for 
the flavor is not disagreeable at all. If we want to have fat 
introduced into the body, coming from an agreeable food, there 
is no better way than through Mayonnaise dressing. In the 
cooking of the fat in meat there is little change that takes place. 

One of the greatest faults with housewives in the country and 
the city, is the lack of keeping accounts. How many in this au- 
dience tonight know how much is paid for the groceries in a 
year? How much is paid for meat, and for clothing? It has 
been estimated by Mrs. Ripley that a person living on a salary 
of one to five thousand dollars spends about 20% for food. 
Then if the family is living on $800 or less, they have to spend 
a greater per cent for food, for you have to get food to live by. 
Keeping accounts need not be laborious; have as simple a meth- 
od as you please. At a glance one can see what has been ex- 
pended for meat, for green groceries, for dry groceries, etc., 
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and if necessary retrenchment along some lines can be had. If 
the account is accurately kept you can see where to cut down 
expenses. 

With regard to keeping food after it is purchased, and caring 
for food in the home, many suggestions might be given along 
this line. For instance, I wonder if many keep tomatoes? 
Gather them before the frost comes, wipe them dry, place them 
on straw and cover with sacks in the cellar, and if they are not 
turned, and are firm and well grown, they will ripen excellent- 
ly and you can have a very great delicacy during the winter with 
these ripe tomatoes. 

It can be seen that. the “hand that rocks the cradle” should 
have a thorough knowledge of food, its constituents and its 
value ; should be capable of judging raw food and knowing that 
which would return the best results, and should know how to 
care for the purchased food so that it will not deteriorate in her 
keeping. 


THURSDAY, DECEMBER 8. 
DIRT AND ITS RELATION TO BACTERIA IN MILK, 


By Pror. H. D. Evans, Director State Laboratory of 
Hygiene, Augusta. 


Members of the Association: 

I will not be so falsely polite as to say that I am glad to be 
here at this time, for I certainly do not enjoy public speaking; 
but I can truly offer you my sympathy in having to spend the 
next few minutes under me. I shall, however, be as brief as 
possible, and shall hope to bring to your attention some matters 
that my milk work for the Department of Agriculture shows 
to be in need of your attention. 

In assigning me the subject for this paper Mr. Redman in- 
formed me that he was simply giving me a free and open license 
to roam at will about the field of bacteriology. It so happens 
that I have had considerable experience in a certain branch of 
this work, namely the side of sanitary bacteriology as applied to 
the diseases of the human family; and it also happens that for 
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the past two years I have been handling the milk samples of the 
Inspector of the State Department of Agriculture, and, during 
this time, I have had occasion to report to him upon a large 
number of samples, which I have classed as “dirty” in varying 
degrees. It has apparently been thought that I must know 
something of the bacterial contamination which this dirt brings 
into the milk. What I do know about this subject I will try to 
present to you. 

In this paper I cannot touch on the part played by all of the 
varied species of bacteria that occur in milk, nor dwell on the 
important part that bacteria play in dairying operations, where 
they are essential to the success of such operations. The sub- 
ject limits me to the discussion of the bacteria that gain access 
to the milk through the dirt that falls into it, and so to the harm- 
ful species rather than to the beneficial ones. In a science as 
young as is this one of bacteriology there is necessarily. great 
confusion in terms and nomenclature, and the many details of 
the work are of such interest that there is a constant temptation 
to use language that is almost unintelligible, and to bring in de- 
tails that are of no interest to a body such as this. As a result 
I shall, in my attempt to avoid all big words and _ technical 
phrases, confine myself very closely to my notes, much as I dis- 
like to do so. 

First of all a few words in general in regard to bacteria are 
inorder. These things, popularly called “germs,” are extremely 
minute vegetable organisms; so minute that, in order to study 
them, they have to be magnified from 600 to 1000 times their 
true size. Their variety is infinite, but no more so than is their 
field of operation. Much of the life work of the world is done 
by these invisible multitudes. They change useless compounds 
in the soil into forms that can be used as plant food; they re- 
turn the elements of both dead animal and vegetable bodies to 
the earth, and prepare them for renewed use as food for plant 
and animals; they are the scavengers who remove dead and de- 
caying organic matter from our view; they ripen our cream for 
butter making; they change the proteid of cheese into digestible 
forms; they produce the pleasant and distinctive flavors and 
aromas of our hard cheeses; and on the other hand they make 
our milk to sour, and they produce disease in the animal body, 
for they are the cause of diphtheria, typhoid fever, cholera, 
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tuberculosis, glanders and many other contagious diseases to 
which man and beast are heir. 

We are interested now only in those that occur in milk, but 
these are numerous enough and troublesome enough, for, if we 
could get rid of them, we would be able to have milk that would 
keep without souring, and there would not be the usual summer 
outbreaks of infantile intestinal diseases. Neither would we 
see the more and more numerous reports of epidemics of scarlet 
fever, typhoid fever and diphtheria that are appearing in our 
medical journals. In other words, we would have a milk that 
would keep sweet and be always healthful, for both the keeping 
and sanitary qualities of a milk are directly proportionate to its 
germ content. It is, then, of interest to us to determine the 
source of these troublesome organisms, and to learn how to 
eliminate them as far as possible, and, where it is impossible to 
eliminate them, to control their chance of entering the milk, and 
to keep those that do enter it from multiplying. 

Before going farther we should get a few facts in regard to 
the habits of bacteria in general, which will help us to under- 
stand both the part they play in entering milk, and how they may 
be excluded from it in greater part. 

Bacteria are not organisms possessing invisible wings. Of 
their own accord they do not fly about in the air, looking for a 
chance to cause trouble. Some of them have powers of locomo- 
tion when in liquids or on solids; but if they go any distance 
from their point of birth it is because they are carried by some 
outside agency. They are heavier than air and so, if the air is 
quiet, they will gradually settle out of it. However, they are so 
very little heavier than the air that, like the toy balloons of our 
country fairs, any movement of the air will keep them afloat 
for a long time, unless they are attached to heavier particles of 
dust or dirt, which drag them down. 

Another fact of importance is that bacteria do not spring into 
being spontaneously and live on faith. They must have organic 
matter of some kind to live upon, and all kinds of dirt about a 
stable furnish this food in abundance. When they do have this 
necessary food they thrive and multiply with great rapidity. 
One typhoid germ will in 24 hours produce 17,000,000 of its like. 
Millions live and grow on a single dirty cow’s hair, and manure 
dust is laden with their hosts. Couple these facts with the ad- 
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ditional fact that milk is one of their favorite foods, and the 
possibilties of trouble from them about the dairy loom large. 

Scattered everywhere throughout nature are these invisible 
bodies, living, dying and propagating their kind; some of them 
beneficial, some of them harmless, some of them dangerous to 
health and some merely troublesome. About barns and dairies 
always throng those known as the lactic acid germs, waiting to 
sour our milk. These it is impossible to exclude. The problem 
here is to keep as many as possible out of the milk, and to keep 
those that do enter from multiplying. About the barn are al- 
ways the filth bacteria from the cow’s intestines, living: and 
thriving in the manure; and the comparatively harmless bacte- 
rial flora of the hay. Then, in addition to these regular inhab- 
itants, very often chance visitors at times happen in, introduced 
through carelessness or criminal] negligence, or occurring as tem- 
porary inhabitants of the dairy water supply, or brought in on 
the hands or person of some person handling the milk. 

The word “dirt” usually calls up to our minds a picture of 
mud or earthy material of some kind; but this is a restricted use 
of the term. Any foreign substance in or on a material renders 
it dirty. A grease spot on a piece of cloth makes it just as dirty 
as does a mud spot, and has the added disadvantage that it is 
harder to get rid of. In this wider sense bacteria in milk are 
capable of rendering it just as truly dirty as dust, hair, grit or 
manure; and this form of dirt is the more dangerous inasmuch 
as it is invisible, and so we have no means of knowing its pres- 
ence until it is too late. Between bacterial dirt and the dirt that 
takes the form of manure, grit and hair there is a still closer 
relation, for these forms of visible dirt are loaded with myriads 
of bacteria, and, together with other forms of dirt, they con- 
stitute the means of conveyance to, and of entrance into other 
substances of the more dangerous and troublesome bacterial 
dirt. If the visible dirt was all’that entered our milk it might 
be possible to shut our eyes and drink, for the dirt itself would 
do us little harm. 

Remembering these facts let us now consider the sources from 
which dirt, in the commonly accepted sense of sand, dust, hair, 
manure, etc., enters our milk. And in this consideration we 
shall only take into account the possibilities that lie before the 
milk before it leaves the hands of the producer. 
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First comes the stable dust which, in our ordinary barns, is 
always present in the air, and settling out of it. This dust will 
contain chaff from the hay with its adhering bacteria, but will 
largely consist of earthy and organic material from the hoofs, 
body and legs of the cow, which is stirred up and introduced 
into the air by every movement of the milker and of the animal. 
In the same way there is introduced into the air finely powdered 
manure dust, which can also enter the milk by direct dropping 
of the larger flakes of dried filth from the cows body, as it is 
loosened by every movement of the cow’s tail or body. It has 
been estimated that over 600 pounds of solid dirt thus enters the 
milk supply of New York City per day, and is paid for as milk. 
When it is remembered that half of the organic material thus 
introduced into the milk dissolves in it, the possibilities of 
trouble from this source are at once manifest. Much of this 
dust also will collect on the ceilings and cobwebs of the roof of 
the stall and be later shaken down, some of it finding its way in- 
to the milk. 

The milker can also be a source from which dirt, in the com- 
mon acceptance of the term, enters the milk; and he is likely to 
be a very large element in the entrance of contagious bacterial 
dirt. Unless the milker takes pains to wash thoroughly his 
hands he should not be allowed to milk at all, for the hands of 
any person working about a barn are sure to be contaminated 
with much stable dirt, and the practice is but too common for a 
man io go directly from his work about the barn to his milking. 
No man should milk with his hands in such condition that he 
would not come to the table for his meals with them. The com- 
mon practice of wetting the hands with the first milk drawn is 
unsanitary; for not only does it loosen any dirt that may be 
on the milker’s hands, but when his hands have become dry the 
dust from the hands will carry with it into the milk the bacteria 
from the fore milk, which, as has been noted, is rich in these or- 
ganisms. The milker’s clothes should also be free from dust, 
if he cannot go to the expense and trouble to maintain a milking 
suit. 

Next in regular sequence comes the milk room. Here the 
same element of worker’s cleanliness and room dust enters as 
in the two preceding paragraphs; but new elements and chances 
of trouble also enter here. First, let us note the milk pails, pans 
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and cans. In the milk room the chances for pollution by bac- 
terial dirt far exceed those from grit, dust and manure. In 
the condition of the milk dishes lies the secret of many an epi- 
demic of ropy, slimy, quick souring and colored milks. Unless 
the pails and cans have all the seams soldered smooth with the 
surface, and unless the most scrupulous care is taken to see that 
the vessels are washed not only clean, but absolutely clean, we 
shall find veritable cultures of starters of all sorts of bacteria, 
which have grown in the organic material left about the crevices 
and joints of the pails by the former milk. Material from a 
depression in the solder of one milk pail gave 25,000,000 bacte- 
ria per ounce of the sediment. Also there is the chance for bac- 
teria from milk that has been splashed out of a vessel dropping 
into milk later placed on a lower shelf, and several cases of 
slimy and ropy milk epidemics have been recorded from this 
cause. 

In addition to this an entirely new element enters here. I 
refer to the water supply. It is well known that water is some- 
times contaminated with disease bacteria. It is often contam- 
inated with other organisms, which, while they do not produce 
disease, do cause colors and other milk troubles. It is not nec- 
essary to actually add water to a milk to get the water bacteria 
into it. The water that is used to wash the milk dishes will 
leave many of the water bacteria in the dish, even when the wa- 
ter has drained or dried out. The troubles from this source 
will be taken up later in more detail. It is enough to here note 
that the water will be the source not of solid filth but of bac- 
terial dirt. 

Here also enters the chance for similar pollution of the milk 
and the milk dishes by workers who are either sick, or are in at- 
tendance on the sick. The milk epidemics of typhoid have more 
often started from pollution of the milk by handling by persons 
who have been in attendance on the sick, than by water contam- 
inated by the sick themselves. 

Before leaving the milk room the fact should be noted that 
the practice of creameries in distributing cans at random may, 
unless the cans have been first really sterilized, result in spread- 
ing epidemics of diseased and ropy and slimy milk among all of 
the patrons, if such a case occurs on one farm. Sterilization by 
live steam is not too much to ask of the creamery. It will do 


DAIRY MEETING. 177 


away with any chance of thus transmitting trouble from one 
farm to another, and thus result in avoiding financial loss to any 
milk producer except the one on whose farm the trouble actual- 
ly occurs. 

From the above it is seen that the stable offers chances of 
pollution of milk by both solid and bacterial dirt, while the milk 
room offers the greater chance for bacterial pollution alone. 
Now let us see what bacteria are introduced into the milk at 
these various places. 

First, let us consider the milk as it comes from the cow. A 
healthy cow secretes milk that is sterile, or practically so. Bac- 
terial contamination enters the milk after it leaves the cow, or 
in the process of leaving her. The healthy cow does not secrete 
a germ laden milk under any conditions, so she is never the 
guilty party. Still, milk does not come from the cow entirely 
free of bacteria. It is an impossibility to keep the teats of a 
cow sterile, and is a waste of time to try to do so, but it is no 
waste of time to try to keep the teats clean, and so keep down 
the number of bacteria that may come from them. Granting, 
then, the necessary presence of bacteria on the teats, and re- 
membering that the openings of the teats are of great size com- 
pared with the bacteria and that the milk at the body tempera- 
ture of the cow is a fine media for bacteria to grow in, we can 
readily see that the milk in the lower ducts will be of consider- 
able bacterial content. Naturally then the first jets drawn will 
contain many bacteria, as these jets will wash out the ducts; and 
so the common practice of wasting the first few jets of milk has 
a solid bacterial basis. Each succeeding stream will wash the 
ducts more thoroughly, so that the strippings will be practically 
sterile as they come from a healthy cow. Under these condi- 
tions the bacteria which enter the milk in this way are of little 
consequence, provided their subsequent growth can be con- 
trolled so as to prevent such multiplication as will produce sour- 
ing of the milk. 

On the other hand, if the cow has any local disease of the ud- 
der the milk will come from her contaminated with the bacteria 
which cause this disease. That such germs can live to pass into 
the body of the user of the milk and there cause the same dis- 
ease has had many a proof. Thus tuberculosis of the udder can 
cause the same disease both in human beings drinking the milk, 
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and in the cow’s own calves. I pass thus briefly over the ques- 
tion of milk secreted by cows with unhealthy udders, as none of 
us claims that it should be used for dairy purposes. 

We have now gotten our milk out of the udder of a healthy 
cow, and into the air, and we find it free from any real bacterial 
trouble or danger. But now its troubles begin. First, it is ex- 
posed to the dust of the stable, which we have seen consists 
largely of dried manure and urine from the floor. The cow 
also is not a particularly cleanly animal, and the same materials 
that compose the floor dust will be found, in a greater or less 
degree, dried upon her flanks, belly and tail. If the cow is 
not brushed and the udder washed every motion of the cow or 
milker brings down a rain of this germ-laden dust, and the 
swishing of the cow’s tail does not lessen the trouble. No mat- 
ter how clean a cow may be the tail will always cause trouble if 
left to itself, and there is no remedy so good as a rope and a 
square knot. 

The dried manure and urine dust are rich in organic material, 
and are loaded with bacteria from the intestines and urinary 
passages of the cow, which thrive and multiply on the organic 
matter thus givén them. With this solid dirt they enter the 
milk and there continue to multiply. When we drink such milk 
we drink with it the former inhabitants of the cow’s intestines. 
Even if the cow has no intestinal disease the thought of using 
such milk is not pleasant; nor does it become more so when we 
remember that the cow may be throwing off tubercule bacilli in 
the excrement before any signs of the disease appear elsewhere. 
The addition of these to a milk is certainly no advantage. All 
of these bacteria, when taken into the stomach and intestines of 
an infant may set up that terrible series of infantile diarrheal 
diseases, that reap such a frightful harvest of children. 

Statistics show that one-half of the deaths of children under 
one year of age is due to infantile diarrhea. The deaths of 
breast fed children under one year from the same diseases are 
not over 5%. Since the introduction of pure milk laws, and 
their rigid enforcement in the District of Columbia the death- 
rate of children under one year of age from all causes has drop- 
ped from 27% to 18%, a decrease of 33%. When we remem- 
ber these facts, and the additional fact that the principle food 
of such children must of necessity be milk, we begin to realize ~ 


DAIRY MEETING. 179 


the importance of excluding dirt, which is laden with such bac- 
teria, from our milk. Adults, owing to their greater resistance 
powers are not so much affected by these intestinal bacteria. 
Here we must also remember that milk forms the main food not 
of well and grown persons but of children and of the sick; the 
very ones who are least able to contend successfully with these 
outside intestinal invaders. 

Naturally the dried filth from the cow’s body contributes to 
this same kind of contamination, and probably plays an even 
greater part when the cows are kept in the filthy condition they 
are sometimes found in. 

The stable dust may also contain bacteria from hay and straw. 
These will give rise to no serious diseases in the users of the 
milk, but they will hasten the souring of the milk, and often will 
give rise to growths that will give a taste to the milk. Thus this 
kind of dust in the stable is out of place as much as the other 
kinds, if looked at from a financial standpoint. 

Here also enter the lactic acid forming germs, which are al- 
ways present about a barn or stable or dairy, and which it is 
impossible to expect to entirely exclude. These are arch ene- 
mies of the dairyman as, otherwise, he could keep his milk 
sweet indefinitely. No stable or stable dust is without these 
invaders who, while they do not affect the sanitary qualities of 
the milk, affect the pocket of the producer. 

And now we come to the milker and the handler of milk in 
the dairy room. Here enters another of the opportunities for 
pollution of the milk by disease organisms, as well as from the 
stable dirt that may adhere to the hands and clothes of the milk- 
er. These latter are the same as have been mentioned in the 
pievious sections. Here is one of the places where typhoid and 
diphtheria and scarlet fever germs get into our milk. Milk as 
it comes from the cow never contains these germs. They al- 
ways enter from the outside after the milk has left the cow. A 
person who has been in attendance on a sick person, or has 
handled the food, dishes or clothes of such a person cannot 
work about the dairy room or milk without being a source of 
danger to all who may later use the milk that he has touched. 
Typhoid, diphtheria and scarlet fever epidemics without num- 
ber emphasize this point with their deadly results. 

In the milk room, leaving out the employees as above men- 
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tioned, the milk has to undergo another ordeal in the vessels in 
which it is there placed. The trouble is not from bacteria nat- 
ural to these dishes but from those introduced upon them in 
handling and in washing. This matter of washing is an im- 
portant one from the standpoint of the water used. A polluted 
water will contain the germs of the polluting material, and some 
of these germs will remain on the dishes after the water has 
drained away and the dish has dried. When milk is put into 
this dish the germs at once begin to live and thrive, and usually 
with dire results. If typhoid germs are in the well water they 
will have a chance to contaminate any milk that is placed in 
dishes that have been washed in such water. If the bacteria 
that cause slimy, ropy or colored milk are present in the well 
water, they will have a chance to produce their disagreeable re- 
sults in the milk that later comes into the dish washed with such 
water. 

The condition of the farm water supply is a very important 
one, and many are the wells that need to be closed on account of 
barnyard pollution. No well that produces water unfit for hu- 
man use should be used for dairy purposes. More latitude may 
be allowed in the case of the water used by the cattle for drink- 
ing, especially as cows are not subject to the more severe intes- 
tinal diseases like man, and so will not eliminate these bacteria 
in their milk. But the milk vessels can hand on such diseases 
if the specific germs are put upon them in the water used in 
cleaning them. The state laboratory stands ready at all times 
to examine these farm water supplies at the mere expense of the 
payment of the express charge on the sample. 

Not only does the dairy water supply sometimes cause trouble 
through the transmission of disease, but it often renders the 
milk produced on a farm unfit for use by introducing into the 
milk those germs which cause it to become silmy, ropy or col- 
ored. These things, of course, destroy absolutely the market 
value of the milk. 

The necessity of a healthy cow needs no emphasis, for, while 
we can to a great extent control contamination of the milk after 
it leaves the cow, we can do nothing with it while it is actually 
in the cow. Unless we have a healthy cow as the starting point 
it is a waste of time to try to produce milk free from bacterial 
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Next take the matter of cold. Bacteria, both of the disease 
and acid producing species, grow best at the temperature of the 
body. Any lowering of the temperature below this point retards 
their growth, and the more the temperature is lowered the more 
is bacterial growth retarded. A temperature of 50° F. retards 
their growth considerably. Below 40° F. the growth is slight, and 
at a freezing temperature bacterial growth stops. Thus a frozen 
milk can be kept sweet indefinitely. If, then, we cool the milk 
at once after milking to a temperature below 50° F. we shall be 
able to hold off the souring of the milk for a long time, since we 
are preventing the rapid growth of the germs that produce this 
sourness. It has often been noticed that morning’s milk will 
sour quicker than will the milk of the night before, which has to 
wait until after the morning milking for delivery. We here 
have the effect of cold on the souring of milk well illustrated, 
for the night’s milk is usually put in a spring, or well, or in a 
cool cellar until morning, and the cold there met with very 
greatly retards the bacterial growth. But the morning’s milk 
is at once put into cans for delivery without any preliminary 
cooling. Here in the fresh and warm milk the bacterial growth 
soon exceeds that in the older but cold milk of the night before. 
The result is a quicker souring of the fresher milk, as it offers 
greater chances for rapid growth of the bacteria that cause 
this souring. Thus a dirty milk cooled as soon as milked and 
kept cool will remain sweet longer than a clean milk that has 
been allowed to stay warm; but it must be remembered that, 
while retarding their growth, cold does not kill either the acid- 
producing or the disease-producing bacteria, so that it can 
never take the place of cleanliness in the production of a sani- 
tary milk. The bacteria in the cold milk simply have their 
power of reproduction curtailed. They still retain the power 
of resuming this function when temperature conditions become 
favorable. Thus cold really comes second to cleanliness, and 
not in the place I have taken it up for the sake of convenience. 

We now come to the question of cleanliness in the production 
of milk. This feature of the question deals not with the keep- 
ing down of bacterial growth, but in preventing entrance of 
bacteria into the milk to cause the trouble that makes their later 
control necessary. Much has been written on this subject and, 
if the various recommendations of investigators could be car- 
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ried out, milk perfectly clean both from dirt and bacteria could 
be produced. But the success of such schemes involves ex- 
pense that, with the present price of milk, makes their appli- 
cation out of the question for the average milk producer. This 
is not saying, however, that even at the present prices he cannot 
make an increase in cleanliness that will greatly increase the 
quality of his milk, and this at a very small cost. The differ- 
ence between the samples submitted to us at these Conferences, 
and those collected by the inspector from the home carts, shows 
. this very clearly; for I do not expect that any producer has 
installed a new outfit simply to produce Conference milk. This 
difference between the two milks is mainly one of dirt and bac- 
teria, as otherwise the milks are generally in good condition. 
It is not necessary for the man who owns a half dozen cows to 
have concrete stalls, tile-lined dairy rooms and steam sterilizers 
tc produce clean milk. He can produce good milk, and clean 
milk, and milk that will keep by simply giving careful attention 
to a few simple details of his methods of handling milk, and 
this attention will involve but a small expense and but a small 
amount of his time. 

Let us again start with the cow, the starting point of our 
milk. No person claims that the cow works to keep herself 
clean, as does the cat. She lies down where she happens to 
be, and in whatever happens to be about her. As a result she 
rises dirty if the place where she happens to lie down was dirty. 
Often she lies down on a little straw, which she has first cov- 
ered with her manure, and spattered with her urine. Sawdust 
and dried horse manure were used as a bedding in one dairy of 
which we have record. 

We cannot expect to give a cow a bath before we milk her, 
but we can use her as well as we would a dusty coat, and brush 
off with a stiff broom the loose and dried manure and the other 
filth that adheres to her sides and flanks. We cannot hope to 
make the udder perfectly clean, although this is a source of 
much dust and fine dirty particles, which will be knocked off 
with every motion of the milker, but we can wipe off the udder 
with a damp cloth, which will not only remove much dirt, but 
will also leave the udder moist enough to keep any rain of fine 
dust particles from falling into the milk. What a little care 
in this respect will do in improving the condition of the milk 
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is shown by the following figures. The bacteria that were 
present in milk from a cow with unwiped udder numbered 
7,058 per c.c., while those in a milk from the same cow when 
the udder had been wiped gave but 716 per c.c.; a decrease 
of 6,342 bacteria per c.c., due simply to going over the udder 
quickly with a wet rag. Also it is estimated that 32 times as 
much solid dirt falls from the dry as from the moist udders. 
Also we can tie down the cow’s tail, so that she may not use it 
as a club to pound off dirt from her sides, while she is being 
milked. Such simple methods as these will give surprising 
results in the physical appearance of the milk, and will enor- 
mously cut down the bacterial content. 

We cannot ask for concrete floors in our stalls, which we 
can flush clean with a hose, but we can see that the floor is 
dropped slightly behind the cow, so that all the excrement will 
fall to a slightly lower level, where the cow will not spend her 
time trampling in it; and the floor of the stall can itself be 
lightly sprinkled with water just before milking, so as to pre- 
vent dust being stirred up from it, which dust we have seen 
contains the causative agent of infantile intestinal diseases, as 
well as the other inhabitants of the cow’s intestine. Cob- 
webs can be brushed from the walls and ceiling without any 
great expense or effort, so that they will not drop the dust that 
has accumulated on them in the milk; and the feeding of the 
animals can be done long enough before the milking, so that 
no dust need be in the air from this source to contaminate the 
milk, or the feeding may be done after the milking. 

The milk pails need not be of the wide-top variety, which 
seem especially made to be dirt traps, but they should be of 
the small-top variety. This small opening can even easily be 
covered by a couple of layers of fine mesh cloth, between which 
is a layer. of cotton. This will exclude the solid dirt while 
milking, but it does not take the place of cleanliness of animal 
and stall, as it does not exclude the bacteria not clinging to the 
solid dirt. If the precautions above mentioned are observed 
in respect to the cow and stall the bacteria that pass through 
the cotton strainer should not only be few, but should be only 
dairy bacteria. Here also further improvement can be made 
by the use of a pail of pressed metal in place of the common 
pail of tin with soldered joints. This pail will contain no un- 
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even soldering in the depressions of which bacteria may escape 
the cleansing processes. 

Similar utensils in the milk room will be equally advantage- 
ous, and often and thorough washing of the shelves on which 
the milk or the milk vessels stand will greatly decrease the bac- 
terial content of the milk. Here is often the starting point of 
dairy troubles, for milk that has been splashed out of dishes 
and allowed to remain on the shelves becomes a veritable hot- 
bed of bacteria which were in the original milk, and, when dry, 
the dust from these spots will introduce more acid-producing 
bacteria into the milk than all the previous precautions will 
have succeeded in excluding. The common practise of wash- 
ing the milk vessels at once in scalding water leaves much to 
be desired, as the albumen of the milk, is coagulated at this 
temperature, and is likely to form a scum on the sides of the 
dish, in which the bacteria of acid-producing species will thrive. 
It is much better to wash out the utensils in slightly warm 
water, which will remove the albumen without coagulating it, 
then rinse with weak lime water and later with boiling water. 
Even without the use of the middle step the successive use of 
warm and hot water in washing the milk dishes will give sur- 
prisingly good results in increased purity of the milk. 

Enough has already been said on the question of the dairy’ 
water supply. I simply reiterate here that no water should be 
used for dairy purposes that you would hesitate to use for 
drinking purposes. A good and safe water supply is abso- 
lutely essential if disease and other troublesome bacteria are 
to be excluded from our milks. 

And so we finally come to the persons who handle the milk. 
It hardly seems necessary to again state that no sick person, 
or person who has been in attendance on a sick person, or who 
has been in contact with such a person’s clothes or food, should 
be allowed to either milk a cow, or handle milk in the milk 
room. Here lies the source of most of our milk-borne epi- 
demics of typhoid fever, diphtheria and scarlet fever. In defer- 
ence to common decency, if for no other reason, the healthy 
handler of milk should have clean hands and wear clothes free 
from dust when so engaged. Even a clean pair of overalls, 
used only for milking, will give surprising results, while the 
use of a milking suit, used only when milking, will still farther 
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aid in eliminating dirt and bacteria during the process of milk- 
ing. For this purpose a white suit has decided advantages 
over a colored one, for it tells at a glance whgther or not it is 
dirty. 

Here then we have the essentials of a clean milk and of a 
sanitary milk. It is milk from a healthy cow, which is kept 
clean; milked in a clean stable by a clean milker into a clean 
pail, and handled by clean and healthy employees in a clean 
milk room, and in dishes that are really clean; and which is then 
immediately cooled below 50° F. And by the use of the word 
“clean” I refer only to such a degree of cleanliness as has been 
pointed out in the above sections, which does not involve ex- 
pense to the producer except in the extra care taken every- 
where. Healthy cows and cleanliness will give a milk free 
from dirt and bacteria of disease. Cold will keep it in this 
condition. We cannot get a sanitary milk from a cold dirty 
one, or from a warm and clean one. All three elements are 
essential to success. 

People are beginning to tip over the milk bottle and look at 
the bottom as well as at the cream layer on the top, and they 
are beginning to know what the presence of manure dirt and 
hairs on the bottom of a milk bottle mean, and to insist on 
their absence. The people are certainly demanding more from 
all food producers, and the milk producer is now being included 
in this list. Added expense will naturally have to be met by 
the persons demanding the added purity; but when the ques- 
tion is one of a milk that is not actually and physically dirty 
we can remedy much of this trouble by the simple expenditure 
of a little care, and this the people will not only demand but 
will demand rightly. That such results are easily possible of 
attainment is shown by the fact that the proportion of dirty 
milk samples fall off much after the first inspection of the milk 
supply of a town. 

If any suggestions of value have by chance slipped into this 
paper the author will be gratified. 
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CAN ALFALFA BE RAISED IN MAINE? 


By F. S. Apams, Bowdoinham. 


I have been connected with the Maine Dairymen’s Association 
in various ways ever since it was born, and, in fact, I was 
present at the birth of the organization. It has always been the 
custom at our meetings, so far as I know, for the officers to 
assign subjects to members who have made a success of those 
lines. Surely at this time they have departed from that cus- 
tom, and have asked me to come here and tell you of my fail- 
ures. 

I have realized, as you all have, that the alfalfa plant is a very 
important food for all kinds of live stock. It is adapted to 
feed all kinds of stock. The alfalfa plant itself is nearly a 
balanced ration; it contains about the right amount of protein 
and carbohydrates. I think if we can raise it here in Maine 
we shall make a long stride in advanced dairying. 

I understood that alfalfa to be grown successfully must have 
some kind of bacteria. Some kinds of bacteria are all right; 
we need some kinds; other kinds are all wrong. The bacteria 
may be something like the inhabitants of this earth—some are 
good fellows and some have no place on earth except to make 
trouble. 

I was told that if I sent to New York and got some of the 
earth where alfalfa is grown, it would contain the necessary 
bacteria. I sent for it. It cost me about $5.00 delivered. I 
selected a piece of land I thought adapted to alfalfa. I under- 
stood it should be well drained for the best growth of this plant. 
They told me that in Arizona the roots have gone down as far 
as 12 feet, hunting for water. I selected a piece of land that 
I thought would grow clover well; it is naturally well drained. 
I went out one moonlight night (like the old deacon who drove 
his trotting horse) and sowed on the alfalfa earth. This is the 
first time I ever confessed this to anyone. I understood it was 
necessary to have lime on the land. That I could put on in 
the day time, for it is quite a custom for farmers to use lime. 
I sent to one of the best seed firms and told them if they had 
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alfalfa seed adapted to growing in Maine to send me five 
pounds. They sent it, and I cultivated this land the best I 
knew how, so that it was a good seed bed. I sowed the seed 
the last of May and watched it with interest. It came up all 
right and looked very well the first year. I was very much 
encouraged. That winter was unfavorable. You farmers 
know that we have winters once in a while that will kill out 
the clover plant. When the snow went off in the spring I 
was able to find only five alfalfa plants alive. I gave it up 
then and concluded that alfalfa under present conditions could 
not be raised in Maine. 

I do hope and have faith to believe that the men who study 
these things will develop a plant hardy enough to grow in 
Maine. It has been grown in Asia ever since we have any 
history, and has been grown in some portions of Europe over 
two thousand years. It was brought to this country during the 
Spanish Conquest, and was introduced into the United States 
in 1854, brought from South America to California. It spread 
over that region and is now extensively cultivated in regions 
where irrigation is practiced. It has almost revolutionized the 
agricultural industry in Kansas and has made the farmers inde- 
pendent. 

Ques. Did you sow the five pounds? 

Ans. I only sowed three-quarters of an acre. 

Q. Did you test the seed? 

A. It came up all right; there is no question about that, put 
it did not live through the first winter. 

Q. How high did it grow? 

A. It got a good growth; it was high enough to get a good 
growth the first year. 

Q. What did you do with the five plants that survived? 

A. I plowed the piece up and planted it to corn with some 
other land. 

QO. Don’t you think that was a mistake? 

A. I think so now. 

Q. You spoke of the winter being unfavorable, what were 
the conditions? 7 

A. Not much snow, and a good deal of freezing and thaw- 
ing in the spring; and the ground not well covered with snow. 

Mr. Frep J. Ross, Bath—When we came to our place we 
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found in one of our fields two or three alfalfa plants. Three 
o1 four years later we plowed the field up and bought some 
seed of a local dealer and sowed alfalfa on it. It lived all 
right, and we have some that is still growing. We cut it in 
haying time and it was three feet high, and then again the first 
of September, and it was 28 or 30 inches high. It was not 
thick on the field, but scattered around in bunches a few feet 
apart. We do not see any reason why it cannot be raised. 
I don’t know where the seed came from that was there. Our 
seed came from Montana. 

QO. What kind of land did it grow on? 

A. Almost any kind; some gravel and some clay. We ob- 
tained our seed eouen a local dealer in Bath. We bought 
this spring what he had, about 200 pounds. We tested it and 
about one-third of it would grow. We have about 2% acres 
piowed and will send west for more seed. All that we put on 
the land was some chemicals we mixed ourselves. We did not 
use any lime. We mixed our seed as we would with any 
clover. 

Q. Did you cut it before it blossomed? 

A. Before it was in full blossom. 

Q. Did you ever let any of it set seed? 

A. None to amount to anything. There were a few plants 
where we cut the second crop. We did not gather it, but let 
it seed itself. The roots where we plowed were as big around 
as your finger and were tough to plow. We took up a plant 
a few years ago and sent it to the Experiment Station and they 
said there were some of the bacteria tubercles on the roots. 

Dr. Merrity.—This subject was introduced into the pro- 
gram to set people thinking. We have those in our State who 
are making progress in raising alfalfa. And the very fact that 
personally I have seen alfalfa growing wild in Maine, and that 
it has been growing there for years, convinces me it can be 
grown in Maine. 

It is true that every man should not attempt to grow alfalfa. 
Ii we did we would make many mistakes and retard the suc- 
cessful growing of alfalfa in Maine. We have men who are 
beginning to grow alfalfa and all they need to observe is cau- 
tion. They need to secure good seed and follow the best 
methods. 
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I think this association should lend its encouragement to those 
men who are striving to be pioneers in the growing of alfalfa. 

Dr. Raymonp Praryt.—I do not know much about alfalfa 
but I would endorse what Dr. Merrill has said. It seems to 
me from what we know of the plant now, that there is no reason 
why it cannot be grown here, if we get the right kind of seed 
and learn how to grow it. 

It seems to me that the important step at the beginning is to 
make an effort to grow the seed in the state where it is raised. 
I think that Mr. Rose of Bath, instead of buying seed should 
make every effort to save seed from his own plants. The best 
seed is that which is acclimatized. 

A very important matter in growing alfalfa is the selection 
of seed. The best alfalfa grown in this country in the north- 
ern regions is the Grimm, grown in Minnesota, which came 
from chance seed brought from Germany, and has established 
itself and grows there without difficulty. 

Explorers of the United States Department of Agriculture 
are sending into this country alfalfa seed from Siberia. It is 
grown there under conditions harder than they are in this State. 
Anyone interested in growing alfalfa in this State should get 
into communication with Dr. Piper of the United States Agri- 
cultural Department, and he will, so far as the supply admits, 
be glad to send samples of Siberian alfalfa seed to try out in 
this State. After it is established they should save seed from 
the plants grown here in Maine. 

Mr. G. E. Barnes.—It seems to me that if a few farmers 
who are interested in growing alfalfa would meet and agree 
tc sow it on different kinds of ground and keep the seed, it 
would help to find out the kind of soil we need to raise alfalfa 
and whether it can be successfully raised or not. We should 
get the seed from some climate as near like ours as possible. 
J am ready to sow an acre. 

Mr. RepMAn.—This past summer I had occasion to visit 
many farms in Michigan and in Ontario. I found the climatic 
conditions and the soil about the same as in Maine. I believe 
we can raise alfalfa in Maine when we get ready to do it. 

I am very glad to see this discussion come up here, for I 
believe we need the plant in the State, and here is the place to 
do something for it. 
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Q. I was going to ask Dr. Pearl if the nature of alfalfa and 
the nature of common clover are not quite a lot alike? Would 
not soil that would spontaneously raise sweet clover be a good 
soil to raise alfalfa on? 

Dr. PEarL.—I think that would be the best place to try it 
first. I think it is probable that alfalfa is harder to grow than 
sweet clover. It is not so hardy and will not stand the same 
treatment. The idea of growing it on sweet clover land is a 
good one, 


REFLECTIONS ON SOME RECENT DAIRY EVENTS. 


By Gro. M. Wurraxer, Sc. D., Chief Market Milk Section, 
Dairy Division, Bureau of Animal Industry, National Depart- 
ment of Agriculture. 

One who has read New England newspapers during the last 
year might think that New England milk producers are subject 
to oppression and abuse which are peculiar to New England. 
But those of us who are so situated as to study the milk field 
in a national way find the same unrest existing all the way across 
the continent. Producers for the New York market and for 
the Chicago market are also sure that they are the victims of 
the extortion of powerful corporations and of bad local con- 
ditions. In the state of Washington on the Pacific coast the 
milk producers for the cities of Seattle and Spokane have the 
same discontent and believe that there is no profit in the pro- 
duction of milk. I have found many southern milk producers 
retailing their own product at Io cents per quart and grumbling 
at their circumstances as peculiarly bad. If New England con- 
d:tions are bad it is not the result of local hardship or oppres- 
sion but of nation-wide causes. 

This state of affairs may well attract the thoughtful study 
cf friends of the dairymen in all parts of the country. What 
are the facts? J. M. W. Kitchen, M. D., of New Hampshire, 
in a letter to the Country Gentleman, October 6th, 1910, said: 

“Tt is a fact that American agriculture as a whole is not pros- 
perous . . . farm hatred has become widespread; . . . so 
far as the rank and file of farmers are concerned no pursuit in 
the whole land pays so little return for the labor, brains and 
capital expended as does farming.” 

Is this true? Is it applicable to dairying? Is the dairy busi- 
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ness of today a losing proposition? Is the average milk pro- 
ducer running behind financially? Is he failing to get such a 
return for his labor and capital as similar amounts of labor, 
skill and capital return in other occupations? If so, why? If 
it is found that the average dairyman is losing money, are any 
dairymen doing well? If so, what is the difference between 
them and the unsuccessful? 

It is noticeable in this study that there seems to be more 
unrest among the producers of market milk, than among the 
producers of milk for butter and cheese factories or for the 
manufacture of butter and cheese at home, even when the re- 
turns are the same. At the outset, therefore, it is interesting 
to consider certain elements of human nature and certain psy- 
chological facts. It is characteristic of human nature for those 
in moderate circumstances to be somewhat distrustful and criti- 
cal of those whom fortune has favored, especially when persons 
of the two classes have business-relations with each other. A 
person keeping only 8 or 10 cows and selling milk to a powerful 
corporation easily develops suspicion and discontent, and in 
that frame of mind he cannot look at the situation logically or 
judicially. He may possibly be making a larger per cent of 
profit than is the prosperous middleman, but his dairy business 
is so small that he cannot make a living; while the aggregate 
profit of the middleman may be enormous on account of the 
size of his transactions, even if the per cent of gain per quart 
is comparatively small. When a number of such producers. 
discuss their common and often actual grievances there arises 
the contagion of the crowd, and the grievance may be exag- 
gerated and gain force as it attracts larger numbers. Then the 
demagogue politician, the thoughtless sentimentalist, and the 
superficial friend of the farmer come to the front—with pro- 
fuse solicitude in his behalf, and all kinds of schemes for 
help (?), but possibly misleading him after all. Meanwhile 
he is in such a discontented frame of mind as easily to fall 
a prey to plausible sophistry. If he is not making satisfactory 
gains it is easier to attack middlemen or railroads than to study 
his own methods. 

There should be honest effort on the part of dairy leaders 
to examine the situation, to investigate for the purpose of 
digging out the truth, and then to bring what information they 
get to the real help of the milk producer. 
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Last winter while discussion as to conditions attending the 
production of milk was at its height, evidence was adduced in 
a number of places as to the cost of keeping a cow a year. 
These figures so far as they came within the range of my 
investigations, varied from $40 per year to $186. ‘The lowest 
figure was given at a meeting of the Michigan Dairymen’s 
Association by a gentleman who hires all of the labor necessary 
to run his dairy and keeps a systematic set of books. The 
highest figure was made by a prominent Massachusetts dairy- 
man of considerable experience, before a legislative commis- 
sion on the cost of living. When the statements of practical 
gentlemen based upon what purport to be exact figures, vary 
from $40 to $186 per year, there would seem to be need of 
instruction either in bookkeeping or milk production before we 
try to reform the middlemen or railroads. Professor Sanborn 
of New Hampshire testified before a Massachusetts legislative 
committee that it cost him $122 per year to keep a cow. Mr. 
B. W. Potter of Massachusetts put the figure at $161, but he 
included family groceries, pew rent and grange dues in the cost 
ot keeping a cow. A prominent Ohio dairyman at a meeting 
of the Northern Ohio Milk Producers’ Association stated the 
annual cost of keeping a cow at $82. Edwin Van Allstyne 
before the New York Dairymen’s Association placed the figure 
at $80, and J. G. Schwink before the Connecticut Dairymen’s 
Association at $136 and $141. Among the college professors 
Professor Wing of New York places the cost at $79, Professor 
Erf of Ohio at $102, Professor Hill of Vermont at $107. 

The cost of feed, alone, is given by various people at from 
$25 to $142 per year. The Ohio gentleman above referred to 
says $41; Professor Wing of New York, $47; Professor Erf 
of Ohio, $59; President Abbott of the New England Milk 
Producers’ Association, $74; Mr. Van Alstyne, $59; average 
cost in Maine Cow Test Associations, $46. Some investiga- 
tions by the Ohio Experiment Station among dairymen in that 
state gave a range of from $25 to $58. The dairy department 
of the Connecticut Agricultural College says the expense of 
keeping a cow a year, other than feed, is $45; the Ohio depart- 
ment says $43. The Ohio dairymen quoted above, $23 to $40. 

From this it will be seen that producers are almost hope- 
lessly at sea as to the cost of keeping a cow a year. These 
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wide variations in statements of those who claim to keep sys- 
tematic accounts are due to several factors: 

First. Conditions vary. It may be cheaper to keep a cow 
in Michigan than in New England, but not enough cheaper to 
explain the difference between $40 and $186. 

Second. Where a farmer is engaged in general agriculture— 
for instance selling potatoes, apples, poultry, eggs, and milk, 
the whole business being considerably mixed with domestic and 
personal expense—it is difficult to separate from other items 
and determine the cost of keeping a cow. 

Third. Many producers are paying the higher prices because 
they put too much expense into feeding their cows. A pro- 
ducer for the Chicago market in a recent newspaper article 
showed how many dollars a day he was losing by selling milk 
to the big wholesalers in Chicago, of whom he was very critical, 
even abusive, for not paying him a living price. It was cost- 
ing him $135 per year per cow to keep his herd, but he had 
no silo and a considerable portion of the feed was hay and corn 
meal, a poorly balanced and expensive ration. Where ensilage 
can be secured and where the ration can be balanced by some 
home-grown leguminous food, such as peas, soy beans, clover 
and similar crops, the cost will be materially reduced. One of 
my assistants when visiting a dairyman in New Orleans, who 
has a herd of 86 cows, proved to him how he could save $2,400 
per year by substituting alfalfa for some of the more expensive 
protein feed he was using. 

Fourth. Many persons, even those who keep accounts, do 
not know what items of expense are properly chargeable to 
keeping a cow, or how to interpret a balance sheet. It seems 
to me that the items to be considered in discussing the economics 
of milk production are labor (including any help of wife and 
children), feed, housing, including use and depreciation of 
cow-barn, depreciation of the herd, allowance for sickness and 
accidents to the herd based on experience of a period of years, 
incidentals such as wear and tear of utensils, delivery, cost of 
maintainig bull, taxes, bedding, veterinary bills, etc., and also 
a reasonable interest on the investment, 6% being none too 
much when the care and responsibility of the business is con- 
sidered. Personal and family expenses have nothing to do 
with the case. The labor account should include a return to 
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the proprietor for his skill as a superintendent as well as for 
the manual labor which he performs. With these items of 
expense if the income equals the outgo, it does not mean that 
the dairyman has made nothing—it means that the dairy has 
furnished a home market for much home-grown produce, has 
paid a fair rental on pasture and dairy buildings, has given the 
farmer a reasonable salary, possibly has provided employment 
for members of his family, and has returned 6% on the invest- 
ment. What more could be asked? And yet such is the con- 
fusion of thought relative to farm accounts that you will find 
some very intelligent persons claiming that when, with the 
items which I have named as expense, the account balances, 
nothing has been made. At a hearing last winter in Massa- 
chusetts one speaker claimed that the milk producers of New 
England are ruined and do not know it. There is no such mis- 
understanding in the bookkeeping of a manufacturing company 
or in an investment: in dividend-paying stocks. A writer in a 
recent issue of the Saturday Evening Post says: “One may 
search the files of the farm periodicals in vain for a farm bal- 
ance sheet properly so called. Of all kinds of business done 
in the United States there is none conducted in a more hap- 
hazard way or with less knowledge of actual results than farm- 
ing.” 

Applying my classification as above to Professor Sanborn’s 
figures the result is as follows: 


COST OF COW PER YEAR. 


Heed |. ade eee haere Hae oe ee $72 90 
Labor (including delivery of milk to R. R. 

BIPROAN) ge pe tcc as ies lhe) 5 eee a eee 25 00 
Owner’s managerial service. ........:.-s. 5 00 
Higisige oe ou. oo eupiey see ogee ee 6 00 
Depreciation and risk on cowS..........- I2 00 
Incidentals >. sls sm. + 4es-) (a eee i 75 

Total |<‘: uss. «bea ee ee ee $122 65 


On this showing of expense, crediting 6,000 pounds of milk 
per cow at 4 cents per quart, and the manure, there was $8.83 
per cow to the good. If the dairy investment—not total farm 
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investment—for cows, barn, milkhouse and utensils, averaged 
$100 per cow, the dairy paid a profit or dividend of 8.33%. 
This is more than the income from ordinary investments. The 
professor says it is not a great profit for the skill and risks 
involved, which is true. But he has included in his expense 
account $5 per cow for owner’s skill and in addition what he 
thought was proper for risk. 

You will recognize that here is a problem of considerable 
magnitude when practical men keeping accounts vary all the 
way from $40 to $186 in their ideas as to the cost of keeping 
a cow a year. It would hardly be possible to find any other 
business where the cost of production by different manufactur- 
ers would vary in the ratio of 40 to 186. It is impossible to 
conceive of such a condition in railroading, in cotton manu- 
facturing or in anything else; and such figures incline us to 
endorse the expression of Sir Horace Curzon Plunkett, who, 
after a tour of investigation in this country, said that “the weak 
point in American rural economy is the failure on the part of 
fermers to adopt good business methods.” j 

But this is only a part of the problem. Cows in regular 
working dairies are annually producing all the way from 3,000 
pounds of milk and below, up to 10,000 pounds and even more. 
Exceptional animals have gone to 27,000 pounds. The whole 
problem, then, as to the cost of a quart or of one hundred 
pounds of milk is something like this: If it costs from $40 
to $186 to keep a cow a year and if a cow produces from 3,000 
to 10,000 pounds of milk a year, what is the cost of a quart of 
milk or of one hundred pounds of milk? 

And with such variations in product the thought again comes 
to mind that the business end of farming is much neglected. 
And with such uncertainty as to precise data, the expense of 
producing milk becomes something of an enigma. 

Professor Erf of Ohio says that if it costs $102 per year 
to keep a cow and if the cow gives 3,000 pounds of milk per 
year the cost is 7.3 cents per quart; if 4,000 pounds per year, 
5.5 cents per quart; if 5,000 pounds per year, 4.4 cents per 
quart; if 6,000 pounds per year, 3.6 cents per quart; if 7,000 
pounds of milk per year, 3.1 cents per quart. Here there is 
a range in cost of from 3.1 to 7.3 cents per quart, depending 
entirely on the amount of the product, the cost of keeping the 
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cow remaining the same. Professor Haecker at the head of 
the dairy department of the Nebraska Agricultural College 
substantially confirms this point when he says he knows of 
farmers on farms almost adjoining where it costs one twice 
as much to produce milk as the other. 

The milk agent of the Delaware and Hudson Railroad re- 
cently told me that there are shippers on his line of road whose 
annual product is as low as 2,780 pounds of milk per cow and 
that the shippers at one station representing 1,400 cows sold 
an average of 4,200 pounds per cow. E,x-Governor Hoard has 
developed a herd that averages 8,000 pounds per cow a year. 
Who can tell what is a fair price to receive for milk under 
such varying conditions? 

Taking up some statements as to the cost per quart of pro- 
ducing milk, the secretary of the Massachusetts Board of Agri- 
culture estimates, as reported in the papers, that the cost of 
producing a quart of milk is 5 cents for feed and 1%4 cents 
for labor, depreciation, incidentals and interest on the invest- 
ments—6% cents in all; while Mr. Robert Edkins at the meet- 
ing of the Pennsylvania Dairy Union estimated the cost to 
him at less than half that amount, or 3-++ cents. He says the 
cost of keeping a cow a year is $152 but the average yield of 
the cows in his herd was 9,500 pounds. 

When intelligent, business-like men who keep books are so 
hopelessly apart as $40 and $186 as to the cost of keeping a 
cow a year, or 3 cents and 6% cents as to the cost of a quart 
cf milk, it might seem foolish to urge more attention to book- 
keeping or to utter any criticism because so many entirely 
neglect it. 

At a hearing before the attorney general of the State of New 
York it was noticeable how few farmers had definite state- 
ments as to the exact cost of milk production. One man 
“believed” that a fair profit might be obtained by selling milk 
for five months of the year for 3 cents and for 5 cents for the 
remaining seven. Another said, “I think it has cost me about 
314 to 334 cents to produce milk.” Another gentleman said, 
“T cannot say how much it costs me to produce milk per quart, 
but I should think that it costs about 4% cents.” Another gen- 
tleman said, “I have no figures, but it is my opinion that it cost 
me from 3% to 3 1-3 cents to produce a quart of milk during 
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1909.’ Another gentleman put the cost of production at 234 
cents, and another at 3 cents, and another at 4 cents. I am 
forced to admit that these guesses varied less than the more 
carefully prepared figures of the others noticed above. The 
New York producers’ estimates ranged from 2.75 cents per 
quart to 4.38 cents, with an average of 3.51 cents. 

On account of the high cost of milk, due to too expensive 
feed and to cows of low production, probably-many dairymen 
are losing money and are justified in feeling discontented. 
Even if the average dairyman is losing money the business 
may be a good one. An Ohio Experiment Station bulletin 
says: “A large number of dairymen in Ohio are not making a 
profit on a part or all of their cows,” but it gives the items of 
one dairy which is paying a profit of $46 per cow. ‘The Illinois 
Experiment Station selected 25 cows that make as much profit 
as 1,021 ordinary cows. Organizing to resist the undue greed 
of middlemen while very desirable is therefore not the only 
thing to be done. Should we not get busy with these common 
cows and make a study of the cost of production? Is it any 
wonder that dairy leaders are urging milk producers to weigh 
the daily product of each cow, to form co-operative associa- 
tions for doing this work and for studying the most economical 
way of feeding, and to keep no cows except those that are profit- 
able? And when it is proved to the average farmer by the 
experience of those who have gone into these associations that 
there is good money in it, is it not surprising that any hesitate 
or refuse to join the movement? 

Notice the following results of the test, showing a year’s 
record of a good herd, 1907. Michigan Cow Testing Asso- 
ciation. 


No. Lbs. Av. Cost of Net Returns for ; Food Cost of 
Cow Milk Test Feed Profit $1 in feed /100 lbs. milk 
bi 6,547 5.3 | $57.17 $61.20 $2.65 d7 
2 7,009 4.9 37.02 61.32 | 2.66 53 
3 6,397 4.9 36.21 55.89 | 2 54 57 
4 7,912 5.0 | 36.60 79.41 3.17 46 
5 6,280 4.8 | 36.08 48.30 2.34 57 
6 6,579 5.4 37.60 61.36 2.63 57 
7 3,120 4.8 25.23 15.83 1.63 81 
AV. for 


12 mos. 6,416 5.0 | $35.98 $56.10 $2.56 56 
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Contrast the above with a year’s record of a poor herd, 1907, 
by the same association. 


No. |Pounds| Av. | Cost of | Net ree ae 
Cow |} Milk | Test | Feed | Profit feed 
1 3,716 3.3 $28.85 $5.82 $1.20 
1.52 
2 4.835 Baw 29.89 15.41 
1.46 
3 4,532 3.6 31.75 14.55 
1.14 
4 3,677 3D Sedeilit 4.44 
1.09 
5 3,469 3.5 31.37 2.73 
V7 
6 2,066 4.2 51.37 - 
1.03 
7 3,135 3.3 27.76 87 
1.16 
8 3.411 Bed 31.02 4.88 
ewe a ae ee erie Grom 


The cows in the good herd produced an average of 6,416 
pounds of milk for the year and returned $2.56 for each dollar’s 
worth of feed. The second herd returned only 3,605 pounds 
of milk per cow and $1.17 for each dollar’s worth of feed. 


Notice the following improvement in ten years in a Swedish 
herd as a result of systematic weighing and record keeping. 
Lundatrakten’s Cow-testing Association, Sweden. 


Average Average 100 feed units gave 
number number 
. Year lbs. lbs. 
milk per butter Lbs. Lbs. 
cow per cow. milk butter. 
Ist year 6,890. 236 266 9.1 
2nd year 6,582 225 268 9.1 
3rd year 7,357 256 294 10.2 
4th year 7,692 268 319 11.1 
5th year 7,653 256 336 11.2 
6th year 8,268 277 338 11.3 
7th year 9,155 307 352 11.8 
8th year 9,338 324 353 12.3 
9th year 9,183 319 855 18 
10th vear 10,064 345 366 12.6 
Increase 3,174 109 100 3.5 
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Look at this picture drawn by Dean A. F. Woods of the 
Minnesota Agricultural College at the Farmers’ National Con- 
gress last October, describing an inspection visit to a dairy 
farmer: “The stable was airy and fairly well constructed. 
It was clean and accommodated about 20 cows. The cows 
were in the barn and appeared to be an average grade herd. 
I said to my companion, ‘Here is a man who is making money 
out of his dairy.’ We asked the owner what his cows aver- 
aged and he replied, ‘I don’t know, I guess about 10 or 15 
quarts.’ We asked him how much butter fat? He did not 
know. He never had his milk tested. We asked him his feed- 
ing ration, but found that was indefinite and not measured, and 
no account was taken of the weight of the cow or of the milk 
she was giving. He had no silo and did not believe in silage. 
He shipped his milk to the city and received an average price 
for it. He did not know whether he made or lost on his dairy 
operations. He never figured exactly. He doubted if he was 
making very much.” 

This problem of varying cost has an important bearing on 
the question of what is a fair price to be received for milk. 
A producer has no right to ask the public to pay him for un- 
economical and unscientific methods. If one man can produce 
milk at 3 cents a quart while it costs another man 7 cents, has 
the latter any legitimate cause of complaint if the wholesale 
price is fixed at 4 cents? 

In this discussion let us not be confused by the use of the 
word “average.” In the opening, I asked if the average dairy- 
man is successful? Often he is not, in view of figures pre- 
sented above as to the wide range in cost of keeping cows and 
in their product. But that proves nothing against the busi- 
ness. If only a small minority keep the cost of producing 
milk down to where a profit can be made, no argument can be 
drawn against the dairy business by reason of the failure of 
the majority. 

Can a dairyman keep the cost of keeping a cow down, and 
the amount of production up to a profitable point? I believe 
many—some right in this audience—are doing it. 

Another subject of much interest growing out of recent 
milk agitations is the attitude of many producers toward the 
middlemen, and a failure to realize that there are legitimate 
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expenses of distribution and transportation. Yet it is com- 
mon to criticise middlemen without discrimination. A quart 
of milk or a pound of butter at the farm in Maine has as much 
nutritive value as on the consumer’s table in the suburbs of 
Boston, but its commercial value at the farm in Maine is 
almost nothing until to the expense of production has been 
added the expense of transportation and distribution. With 
these three, the product at the consumer’s door has a greatly 
enhanced commercial value. And it seems to me that a reason- 
able number of middlemen and of transportation companies are 
necessary, and even entitled to be considered as producers. 
There is much confusion of thought concerning conditions 
where a producer retails his own product. If he is situated 
so favorably as to distribute what he raises, say, market milk, 
directly to the consumers, does it not cost him something for 
his time or the time of his hired man in delivering the milk, 
and for the wear and tear of team, bottling, the loss in bottles, 
and the bookkeeping? If the producer combines the function 
of retailer with that of producer, the larger amount of money 
that he receives is for production and also for distribution. 
That larger sum may mean no more income to him as a pro- 
ducer. A man doing two kinds of business should make more 
money than if he has only one business. If he does not get 
enough more for the milk or butter to pay the cost of distribu- 
tion and a little profit on that, he would be better off to whole- 
sale his product. Not long since I read a. newspaper article 
urging butter producers in the vicinity of our large cities to 
retail their product directly to consumers, the article saying 
that “the producer could get 5 cents a pound more for his 
butter and in many cases his wife could do the work of deliv- 
ering it.” It seems to me that that way of looking at the case 
is entirely fallacious; if the wife delivers the butter an allow- 
ance should be made for her time and for the use of the team; 
as a sound business proposition it is entirely wrong to say that 
the farmer “gets 5 cents extra for his butter” because his wife 
delivers it. I should like to see consumer and producer brought 
nearer together to reduce the expense of transportation and 
distribution. If there is a profit in distribution I should like 
to see the farmer get some of that as well as any profit there 
may be in production. But some one has got to distribute the 
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products that are manufactured whether on the farm or in the 
factory. Distribution is attended with expense and the expense 
is as legitimate as any item of expense in production. There 
miay be too many middlemen and they may get an undue share 
of what the producer pays. Those things are evils that should 
be treated specifically; but the blind, indiscriminate abuse of 
middlemen does not appeal to me. In some lines of business 
the middlemen become extremely skillful and are entitled to 
some credit intermingled with criticism. It is skill of no small 
ability to collect from thousands of New England producers 
the daily milk supply for three-quarters of a million of people, 
always enough to go around and with no loss-causing surplus, to 
arrange for the sanitary transportation of that product, to re- 
ceive it in the city on time every morning including Sundays 
and holidays, to distribute it clean, pure, and safe to hundreds of 
thousands of consumers every day, to collect the bills and make 
prompt and regular payment to the producers. How many here 
would care to undertake the job? And is it not proper that 
skilled labor of this kind should have a reasonable return? Sup- 
pose the farmers undertook to do this co-operatively (and I wish 
they might) the same skill and experience would be required in 
buying milk, in collecting it at railroad stations, in running 
trains, in caring for the milk on those trains, in bottling, in ar- 
ranging a city distribution system, in delivering it to the con- 
sumers, in collecting the bills and making returns. And I imag- 
ine it would be very nearly the same whether it is done by some 
one who is regarded as a “malefactor of great wealth” or by the 
producer himself. 

A third matter that has interested me much in connection with 
events of the past few months relates to the sanitary phase of 
the question. Opposition and skepticism still exist in the minds 
of many milk producers, and fallacious arguments are still used 
tc prevent what seems to me to be a proper safeguarding of city 
milk supplies from the sanitary standpoint. I have spoken on 
this subject at previous meetings of this association and it has 
also been ably handled this forenoon by another speaker ; there- 
fore I will not dwell on it long at this time, but I see no reason 
to retract or modify what I have said on this subject on other 
occasions. As the years go by, increasing experience and study 
are confirming the necessity for and reliability of the tuberculin 
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test both as a matter of economy to the farmer in having healthy 
animals and as a health measure in rendering the product pure 
and safe. The part which milk may play in the dissemination 
of contagious diseases is made more certain every year, as is the 
deleterious influence of common, dirty milk reeking with bac- 
teria, even though skeptics may say that some of these bacteria 
are harmless. With increasing recognition of these facts a gen- 
eral improvement is being made all along the line; many dairy 
progressives are taking advanced sanitary steps and usually they 
are well satisfied with the results. “I do not see how I could 
have done business under old conditions,” said a farmer to me 
not long since, who had recently put additional windows into 
his stable, whitewashed it and made other improvements. ‘“The 
satisfaction of having a pleasant, bright, clean place where I 
_ must spend much of my time during the winter has amply paid 
me for the changes I have made,” was the evidence of another. 
But there still remains a little of the reactionary influence which 
sees no advantage in modern progress. Sometimes the dairy 
standpatter gets back at the scientific world by claiming that it 
is under the domination of a thirty million dollar pasteurizer 
trust, or other similarly foolish charge. We still occasionally 
hear of farmers going out of business because they cannot afford 
the expensive (?) changes ordered by city boards of health, al- 
though the cost of the change from producing dirty milk to 
clean milk, from dangerous milk to safe milk, is not an expensive 
proposition and has been greatly exaggerated. ‘There will be 
a milk famine in this city,” said some of the producers for the 
District of Columbia market, “if you require all cows producing 
milk to be tuberculin tested,’ but very few persons take such 
statements seriously. 

Finally, and in conclusion, I would say, that if I have taken a 
more pessimistic view of the business acumen of the average 
milk producers than will make this address popular, I am sorry. 
T have tried to speak the truth fearlessly and I think that facts 
will warrant every assertion I have made. Sometimes a word 
of friendly suggestion or even criticism, may be more useful in 
the long run than gushing flattery or abusing the other fellow. 
I believe a spirit of progress is in the air and that conditions are 
changing for the better, especially in this State. With such in- 
structors as are found in the Agricultural College and Experi- 
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ment Station, with such leaders as Mr. Gilman, Mr. Merrill, Mr. 
Hunton, the president of this association, and others, the trend 
here is in the right direction. But much remains to be done. 
Those of you who are living ten years from now and have 
opportunity to look back to average methods of today, will do 
so with a smile at conditions. that prevailed way back in 1910. 


Officers were elected as follows: President, W. G. Hunton; 
vice president, L. E. McIntire ; secretary, Leon S. Merrill; treas- 
urer, R. Alden; trustee, W. K. Hamlin; member of advisory 
council of Experiment Station, R. Alden. Voted, that the cor- 
responding secretaries be appointed by the executive committee. 
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DEMONSTRATION IN JUDGING MILK, CREAM AND 
BUTTER. 


By Pror. P. A: CAMPBELL. 


In scoring dairy cows, beef cattle, horses or dairy products, 
you must have in mind an ideal by which you are measur- 
ing. For instance, if you are scoring butter for flavor, you say 
that 40 is perfect so far as flavor is concerned. You taste this 
butter and: find that it does not come up to your anticipation of 
what perfect butter should be, in its flavor. We will say that 
it comes up to within an eighth of what you think is perfect. 
One-eighth of forty is five. The score which you should give 
that butter on flavor would be 35. If on the score card for 
milk 45 is allowed on flavor, and the sample you are scoring 
comes up to within a ninth, the score you would give to the milk 
for flavor would be 4o. 

Just a word relative to the flavors we have in milk, cream and 
butter. Perhaps we wonder where the flavors come from in 
butter,—I mean the undesirable flavors. If we stop to con- 
sider this for a few moments, we will have to start back with the 
cow, whether the flavors are in the milk, cream or butter. We 
know that the desirable flavors, aroma, etc., are dependent large- 
ly upon the food that the cow eats. It is also true that some of 
the very undesirable tastes which we get are dependent upon the 
food which the cow eats. Therefore it is necessary that we take 
those things into consideration, if we are dairymen. I do not 
know anything about the milk and cream which you have here, 
but it will be very strange if some of these samples will not give 
you a distinct flavor of ensilage or turnips, or perhaps ragweed 
in the oat fodder, and you will get sometimes, a sharp, bitter 
twang. It may be the cows have been fed dry corn stalks just 
previous to milking and the dust from them gives a flavor which 
is not particularly bad but is undesirable. What I mean is this,— 
if in anticipation of getting through your chores earlier you 
throw out the silage before milking and the atmosphere is per- 
meated with the silage odor, the chances are very strong that 
the taste will be incorporated in the milk. I have known people 
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to say that the cows ate those things in the field and the odor 
was not in the atmosphere of the barn but you could get it in the 
cow’s breath. I think, although we cannot say authentically, 
that the taste comes not only from the cow but from the food. 
If the odor of the food is in the atmosphere of the barn or if the 
cows have recently eaten this kind of food, the flavor will be per- 
ceptible in the milk. Milk is very susceptible to odors and great 
care should be used in regard to these things. There are some 
other flavors which perhaps are not quite as pleasant as those 
which come from the food,—what we call barny flavors. These 
get into the milk and cream and later into the butter. These are 
of course the result of a piece of manure or a hair from the 
cow. Sometimes it comes from the bedding. They are easily 
recognized, and of course from the dairyman’s standpoint in or- 
der to keep the milk and cream and butter entirely free from 
them it is necessary to use precaution. ‘This flavor does not 
necessarily come from the fact that the manure drops into the 
milk. Frequently we get it from the fact that the barns are 
poorly ventilated. The odor arising from the gutters gets into 
the milk while it is being drawn from the cow. 

Again, we get sometimes a musty flavor in milk, cream and 
butter; more particularly in the butter, which comes, of course, 
from storing it where the atmosphere is not clear, where the 
ventilation is not good, or from churning the cream in a churn 
that has not been used for some time; or it may come from put- 
ting the butter away in the refrigerator or in the pantry on a 
shelf that has not been carefully scalded. In regard to the but- 
ter, there are other factors which come in to give it an off flavor. 
One which perhaps we have noticed more particularly this fall 
than any other is what we might term old cream. We get in 
scoring butter a considerable amount of this taste which is easily 
recognized and which perhaps can be better designated by the 
term stale than anything else. That simply comes about from 
the way in which the cream is ripened. 

The texture of the butter is what you perhaps recognize as the 
grain. Butter to be at its best should be such that when a piece 
is broken off it shows a rough surface similar to broken steel. 
When the butter as we look at it seems to be waxy and firm, we 
would speak of it as having a good texture, a good body. That 
is, it should be free from all salviness and conditions of that 
kind. 


206. - AGRICULTURE OF MAINE. 


There are fifteen points allowed the color of the butter, and 
this is something that must be taken into consideration. ‘The 
normal color of butter is a straw color. The various markets 
allow a different gradation of colors. Sometimes we get a cream 
which naturally is rather darker than the straw color and the 
butter ought not to be scored off in natural coloring; but if but- 
ter is very, very light, this should be taken into account. It 
is the dairyman’s business to endeavor to have his butter uni- 
form in color throughout the year. Those are the things which 
help to keep up your market. The butter should be of the same 
color all the way through. It should not be yellow in some 
places and white in others, or mottled, as we commonly term it. 
Sometimes this occurs when the butter makers have been care- 
less in washing the butter and particles of the buttermilk have 
been left in it and when the salt was added the casein portion 
was precipitated, with the result that we get a mottled or 
streaked butter. Sometimes it is the result of the cream not 
being carefully strained after it has been ripened. There are 
several reasons why we get this mottled butter. If you find but- 
ter of that kind you must score it off, it is not perfect. 

Now in regard to the salt. Salt is put into butter to give it 
flavor, not as a good many people think, because of its antisep- 
tic properties. The amount of salt that you will add to the 
butter will not help very materially in keeping it. If you put 
in enough salt to do that, it will be salter than the average mar- 
ket demands. So if you get a good medium butter, so far as the 
salt is concerned, so that the crystals do not stand on the out- 
side and when you take the butter into your mouth you get no 
granular results, you might say it is all right. The salt usually 
imparts to the butter a desirable flavor, but if it has been care- 
lessly stored and has become musty it will give the butter one of 
those undesirable taints which has to be scored off in scoring 
the butter for flavor. 

Under general appearance, of course you must take into con- 
sideration the way the butter appeals to you, the way it looks; 
whether it is in a nice condition to put on the market, or whether 
it has crystals of salt or water on the outside, is poorly printed 
or is unattractive in various other ways. 

In the judging of milk and cream you will see that 15 points 
are allowed for acidity and ten points for bacteria. Of course 
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in your judging work it will be impossible to carry through those 
tests. It would take a couple of days to determine the bacteria 
and considerable chemical work to determine the acidity. All 
the acidity you can determine is in the taste and that would nat- 
urally come under the flavor. In judging for general appear- 
ance, you will note the foreign matter and the unattractiveness. 
A nice clean bottle, with a paraffined pasteboard cap is what is 
generally considered to be the desirable type. One with a metal 
cap, although the pasteboard cap is underneath, necessarily has 
to be scored to a certain extent on general appearance, because 
most of our dairymen at the present time do not recognize this 
as being desirable. There is also the possibility that more or 
less dirt collects around the wire,—that the bottle is not entirely 
sterilized. 

Under foreign matter you will have to designate or note the 
dirt which is in the milk. You will look through the microscope 
at the bottom of the bottle to determine whether there is sedi- 
ment or not. The chances are that you will find some fine sedi- 
ment and you may find some large particles. You may occa- 
sionally find some pieces of straw; this is not at all uncommon. 
You may find a cow hair and I[ have seen in one or two instances 
an eye winker. These things of course are foreign particles 
which must be considered, and you will have to score off ac- 
cordingly. As most of us here are dairymen, it might be well 
to consider how we keep the sediment out of the milk. It 
means, of course, in the first place, clean cattle, a clean at- 
mosphere in the barn, free from dust particles, a clean man to 
de the milking and careful straining. I think that if you use 
absorbent cotton and cheese cloth in sufficient amount practical- 
ly all of the sediment so far as you can see it by looking at the 
bottom of the bottle, after it has been standing for ten or twelve 
hours, can be kept out of the milk; but, I think there is another 
source of contamination which we frequently do not take into 
consideration, and that is, after the bottles are washed there are 
perhaps some dust particles floating in the atmosphere. They 
frequently get into the milk and cause a sediment, which is en- 
tirely foreign to the dairyman and at the same time is very no- 
ticeable. 
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CREAMERYMEN’S SESSION. 


W. K. Hamuin, South Waterford. 


This is what we have commonly termed the “Creamerymen’s 
Hour.” I think likely many of you do not know much about the 
Creamerymen’s Association, what they are doing and what is 
their purpose. In a very few words I will undertake to tell you 
something about why we are here. Seven years ago the seventh 
day of last July a few of the creamerymen by invitation of our 
Commissioner of Agriculture met in his office here at Augusta 
to consider some way to create a better feeling, a feeling of co- 
operation between the creamerymen and their patrons, and to 
consider means of promoting our dairy interest. I will give 
you our declaration of purposes as nearly as I can. The pur- 
pose of this organization is to raise the standard of quality of 
dairy products and to promote the interests of dairying when- 
ever and wherever possible in the State. I am aware that a 
good many look on the organizing in this way as a means of 
squeezing the patrons a little, but this is not so. We are not a 
combination for putting down the price of cream or for raising 
the price of butter. We are a combination to produce better 
butter by every means in our power and better dairy products in 
every line. We meet to study over and devise ways and means 
to bring that about if possible. We are a combination for the 
consumer’s interest, to adopt any means within our reach to 
produce butter more cheaply; we are a combination to try to 
devise ways to produce cream cheaper, so that the patron may 
get more out of it. I sometimes think that we are working 
harder and more persistently for the benefit of the patrons than 
they are for themselves. I am not going to take up your time 
longer as we have some good things on the program for you. 
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OPPORTUNITIES FOR PROFITABLE DAIRYING IN 
MAINE. 


By C. E. Henry, Pittsfield. 


I wish to bring before your minds at this time three illustra- 
tions of lost opportunities as given by the Rev. Dr. Conwell of 
Philadelphia in his noted lecture entitled “Acres of Diamonds,” 
and I am sure you will be able to make the application your- 
selves. “A certain man in California, in 1847 owned a ranch 
there. He heard that gold had been discovered in Southern 
California, though it had not and he sold his farm to Col. Sut- 
ton who put a mill on the little stream below the house. One 
day his little girl gathered some of the sand in her hands from 
the raceway and brought it into the house. While she was 
sifting it through her fingers a visitor noticed the first shining 
scales of gold that were ever discovered in California. A few 
years ago a one-third owner of this farm was receiving $120 in 
gold for every fifteen minutes of his life, sleeping or waking.” 

Prof. Agassiz, the great geologist of Harvard University, said 
at one time at a summer school of mineralogy that there once 
lived in Pennsylvania a man who owned a farm and decided to 
sell, but before selling wrote a cousin who lived in Canada that 
he would like employment collecting coal oil. His cousin in- 
formed him that he could not engage him because he did not 
know anything about the “oil business.” So then he set him-_ 
self at the study of the whole theory of the coal oil business 
with commendable zeal. He studiéd till he found out where 
cceal oil originated, what it looked like, how to refine it and where 
to sell it. Then he wrote his cousin: “I know all about the 
oil business from the second day of God’s creation to the pres- 
ent time,” and so he obtained the position he desired, selling his 
Pennsylvania farm for $833. The farmer who purchased the 
old place, went out one day to arrange a place for watering his 
cattle but found that the previous owner had already arranged 
for that. There was a stream running down the hill back of 
the barn and across the stream from bank to bank a plank had 
been placed edgewise at a slight angle for the purpose of throw- 
ing over to one side of the brook a dreadful looking scum 

14 


210 AGRICULTURE OF MAINE. 


through which the cattle would not put their noses, although 
they would drink on the side below the plank. Thus, that man 
who had gone to Canada and had studied all about the oil busi- 
ness had been, himself, damming back, for twenty-three years, 
a flood of coal oil, which the state geologist stated in 1870, was 
worth to the State a hundred million of dollars. The city of 
Titusville stands, bodily, on this farm now. 

A young man in Massachusetts studied mining at Yale Col- 
lege and became such an adept at mineralogy that after gradua- 
tion he was offered a professorship in the college at a salary of 
$45 per week but refused the offer, being highly indignant to 
think they should offer him, a man with a brain like his, only 
$45 a week. He decided to move to Wisconsin, and there ac- 
cepted a position with a Copper Mining Company at $15 per 
week with the proviso that he should have an interest in any 
mine he should discover for the company. He had scarcely 
gone from Massachusetts before the farmer who had purchased 
his place was bringing in a large basket of potatoes through an 
opening in a stone wall. As the gateway was narrow he had to 
pull the basket through and as he did so he noticed in the upper 
and outer corner of that stone wall next to the gate a block of 
native silver eight inches square. And this Professor of Min- 
ing who would not work for $45 a week because he knew so 
much about the subject, when he sold that farm sat on that very 
stone to make the bargain. He was born on that very farm 
and had rubbed by that very piece of silver until it was said it 
almost reflected his countenance. He would not believe in sil- 
ver at home. He said: “There is no silver here in Newbury- 
port—it is all away off somewhere else.” 

How many dairymen in the State of Maine have said: “There 
is no money in dairying here in Maine—it is all away off some- 
where else.” 

There may not be actual gold mines, oil wells or silver to be 
found on your farms here in Maine but there is surely their 
equivalent, for there are, in the land over which you travel 
every day, opportunities for making money, and one of these 
opportunities is dairying. In a few words, let us enumerate a 
few reasons why dairying should be one of the leading indus- 
tries of our State. In the production of any article we must 
have three things, namely a market, facilities for manufacture 
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and raw material. Let us consider the market. We have a 
market for dairy products that cannot be excelled, for within 
three hundred miles of Bangor are centres that are distribut- 
ing dairy products to about five millions of people. This does 
not include the market of our own State, for within the State, 
last year, were consumed seven millions of dollars’ worth of milk 
and cream, not mentioning the large amount of butter, some of 
which was shipped into the State, of which there is no record. 
The home market is growing larger each year, owing not only 
in the increased amount consumed by our own population but 
to the attractiveness of our summer resorts, which are draw- 
ing thousands of people from other states each year. Last 
year the total income of all dairy products in our State was in 
round figures $14,000,000. I said there is a market of about 
five millions of people within three hundred miles of Bangor. 
Should we ever outgrow this market, by going less than two hun- 
dred. miles farther we could find a market of over six millions 
more people, making a total of over eleven millions, all within 
shipping distance. You see, Mr. Dairyman, you do not have 
te seek a market, for the market is seeking you. The way you 
reach this market or the market reaches you is through the sev- 
eral creameries of our State which are returning to their pa- 
trons, an average of two to four cents per pound more for but- 
ter fat than creameries in most of the other northern states. 
This should be an inducement to dairymen to keep more and bet- 
ter Cows. 

I have told you about the market and how it is reached. Now 
I come to some of the opportunities you have for the production 
of raw material. I do not know as I can tell you anything new 
on this part of the subject but I will speak of a few well known 
facts. We have, here in Maine, good productive soil; in fact, 
Maine leads New England on per acre yield. Our soil is well 
fitted for the growing of clover hay and you should sow more 
clover, for clover hay fed with the silage and concentrated feeds 
makes one of the cheapest feeds for milk production. Clover 
is not the only crop to which our soil is adapted for there are 
several, but I will mention only one and that is corn. Corn can 
be grown in most of our counties and all dairymen should plant 
corn and have a silo. We have good pasturage. There are 
thousands of acres of pasture land in this State without an ani- 


212 AGRICULTURE OF MAINE. 


malin them. This may not seem as surprising when we stop to 
think that there is only one cow to every fifteen acres of tillable 
land now under cultivation, and as you know doubtless, a little 
less than forty per cent of the available good farm land in this 
State is under any kind of cultivation whatsoever. So, you see, 
we have plenty of land. 

In some European countries where land_is scarce and high 
they keep one cow per acre. Every foot of land is under a high 
state of cultivation. Now I do not expect to see one cow per 
acre here in Maine but I do think you should have for a stand- 
ard one cow to every two acres of land under cultivation. This, 
when accomplished, would mean over one million dairy animals 
in our State which would give us a gross income of over one 
hundred million dollars per year. 

An important factor in dairying is good water. We have it 
and water that is free from contaminating surroundings. 

We have, in our State, Cow Test Associations, Breeders’ As- 
sociations, Seed Improvement Associations, all doing good work 
for the advancement of the dairy industry, and these are oppor- _ 
tunities for you, Mr. Dairyman. You should be an active mem- 
ber of these associations. 

There is one thing I believe, and that is that live stock must 
be the foundation of the farm, and the dairy animal is going 
to win out for the State of Maine, and not potatoes. Do not 
think, for a minute, that I am belittling the raising of pota- 
toes, for I am not, as you should raise them, but not at the sac- 
rifice of the dairy animal. 

To make dairying profitable you must aim at even production. 
Keep only profitable animals, take good care of them, see that 
they are well housed in clean, well ventilated stables. There 
are many other points that could be spoken of but I will not 
mention them as they are to be taken up by others who can han- 
dle them far better than myself. 

You have the market, the way to reach it, and possibilities for 
the maintenance of a profitable dairy. Now, Mr. Dairyman, 
you have an important part to perform, and that is to get out of 
the land and cows all that there is in them, and to do this re- 
quires study and work. I place study before work, as you 
should study your problems, then work them out on your own 
farms, not in Wisconsin or Canada or way off somewhere else. 
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Had those men mentioned in the illustrations given, applied their 
knowledge at home, on their own farms, they might have be- 
come successful where they were instead of going away and 
being among the unknown. 

But some of you are now saying to yourselves: “I have no 
time for the study you speak of.” I say you should make as 
much of a study of your farm and dairy problems as a banker, 
manufacturer or merchant does of his business. They study all 
the time so as to get the most out of their respective business; 
sc I say to you, you must study. 

Our State Agricultural College and Department of Agricul- 
ture are working out problems each year and publishing the re- 
sults, which are worth thousands of dollars to you if you will 
only take advantage of them, for Mr. Dairyman, if you are to 
make a success of this opportunity the State of Maine offers 
you, you must study the soil, for the whole organization of ag- 
riculture rests upon animal and plant production which is de- 
pendent almost wholly upon the character of the soil and treat- 
ment you give it. 

You must study and test the seed you are to plant. You 
must study your individual animals, in fact, make a study of 
your business. You cannot afford to guess at it, for guess 
work is one of the most expensive luxuries a man, especially a 
dairy man ever indulged in. 

And when you dairymen take advantage of the opportunities 
that are offered you to help solve difficult problems on your 
farm, then and not until then, will you grasp, in the fullest meas- 
ure, the great opportunity there is for profitable dairying in the 
State of Maine. 
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HOW I INCREASED MY DAIRY PROFITS BY 
FEEDING. 


By W. G. Hunron, Readfield. 


We dairymen realized years ago that there were good cows 
born and good cows made, and as a practical man, I believe 
that there are more poor cows made out of good cows born, by 
insufficient feeding than in any other one way. In other words, 
I believe that many dairymen have cows today that they have 
unnecessarily condemned because the fault was with them, in 
not judiciously feeding and caring for those cows. The major- 
ity of us are in the dairy business for the dollars and cents that 
are in it, and those of us who are in it for that reason recognize 
two distinct propositions that we must ever hold before us if we 
are successful in our busigiess. One is to feed our cows so that 
they will produce well, and the other is to feed them so that 
their production shall not be too expensive. Incidentally other 
things contribute to these: whether the feed which we give them 
is expensive to us, or whether we by our own efforts produce it 
upon our farms at the least possible expense. But these are 
the two main propositions. Are we feeding our cows so as to 
produce the greatest number of pounds of milk or butter from 
them and does that great number of pounds cost us as little as 
it is possible for them to cost us? 

In feeding cows I believe that you all have had the experience 
that I have, and that is that we feed differently today from what 
we did even six years ago. In other words, experience and 
teaching have led us to believe that we can feed a much wider 
ration than we thought it was possible to do some few years ago, 
and this is much to the advantage of the average dairyman for it 
gives him the opportunity to produce feeds upon his own farm, 
while if he was bound to the original narrow balanced ration, 
he would be obliged to purchase much of it from other states. 

One other point I wish to emphasize, and that is that we have 
proven by experience that we must know the individual animal ; 
that it is only by feeding for the individual, whether you have 
one cow or twenty-five cows, that you can gain the most success. 
With cows of the same size, cows standing side by side, as near 
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alike as outward conditions could possibly make them, we may 
vary the feed and obtain the best results. And the only way to 
know what these results are is to go right back to the teachings 
that have been presented by every practical speaker and every 
scientific speaker that has appeared before this meeting, that we 
must use the same business principles with the cow that every 
other business man uses in his business,—know what we feed 
her, what it costs and what she produces. By using these busi- 
ness principles we are enabled from day to day to obtain the best 
results. This means much. It means that the average dairy- 
man, when he changes in his barns, as we all do who are living 
on these New England farms, from one kind of hay to another, 
must change the grain or whatever else he is feeding that cow, 
to make her produce the most at the least expense; that we must 
not change too hastily from one to the other. When we change 
from silage to dry feed we must be a little careful and when 
we change to silage we must be a little careful, to keep that 
cow .in the best condition. We must study the individuality of 
the cow. We must use common sense and never subject her to 
any sudden change that will throw her system out of balance, 
for it is too delicately adjusted to conform to sudden changes. 
It is astonishing to note what a difference even a thunder shower 
coming up in the afternoon will make in the amount of milk 
which the cow will give at night. It has astonished us many 
times to find, when a cold windy day would come, that many of 
our cows had fallen off one or two pounds on account of the 
sudden change of temperature. We dairymen who have been 
through a winter or two such as this winter promises to be when 
the cows have to drink under different conditions from what 
they are accustomed to, know how it curtails our business. Four 
years ago this winter I was obliged to drive my cows half a mile 
through December to give them water. They had never stepped 
on the snow before, and it made a difference of over $60 in 
the product of those cows for thirty days. These things show 
conclusively that only by individual attention, only by a thor- 
ough knowledge of their wants and supplying those wants in the 
minutest detail are we able to obtain the best results. There- 
fore the feeding is something that requires attention each day, 
and twice or three times a day, as our rule may be. It goes 
without saying that there is no part of our work which is of such 
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vital importance as the feeding proposition. To my mind it has 
reduced itself to this: Raise everything you can on your own 
farm for the cow, store it in the most palatable condition pos- 
sible, and when you are feeding what you have raised on your 
own farm purchase only that which is necessary to furnish the 
cow with the amount of protein she shows that she requires by 
the scales on which the milk is weighed. 
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HOW I INCREASED MY DAIRY PROFITS BY 
WEEDING. 


By Rutitzus ALDEN, Winthrop. 


When I commenced to have my cows tested in the Cow Test- 
ing Association in 1908, I very soon became convinced that I 
had been conducting my dairying in a very unbusiness-like way, 
and had not been applying business principles to this branch of 
my farming. 

I had never kept individual accounts with my cows to know 
whether I was keeping them at a profit or loss. Now, it looks 
tc me as though I had been keeping some of them for the royal 
blood they were supposed to have in their veins or for some 

.amiable disposition I thought they possessed which had been 
handed down to them from some old ancestor. 

The Cow Testing Associations of this State are doing more 
to educate our dairymen to put their dairies on to a paying basis 
than any other thing that has happened to them in the last fifty 
years. It has turned the searchlights on our dairy business, re- 
vealing what each cow in every association in this State is do- 
ing, and it has made it clear as noonday that we all have cows 
that are making us handsome profits, and we all have cows that 
we had better weed out and dispose of. It decides what I have 
advocated for years, that our hay will pay more if fed to good 
cows than it will if sold off the farm, thereby running out our 
farms and reducing our income. 

I have great faith in Maine as a dairy State and I believe that 
after my brother farmers have tried raising potatoes and every- 
thing else to get rid of milking they will settle down to dairying 
and orcharding, realizing that from these two branches of farm- 
ing they can make a good living on a State of Maine farm. 
Now, let us consider what bookkeeping revealed in my herd of 
cows. 

We found that one of my cows in one year ran me in debt 
$5.35, and one cow paid a profit of $2.17 above the cost of keep- 
ing, and another one paid a profit of $2.76. These cows were 
fed the same and had the same care as other cows that paid me 
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a profit of from $40.00 to $50.00 each. The result was the 
boarders had to go, their royal blood could save them no longer 
and their places were filled with heifers I raised on the farm 
and cows I purchased. 

At the end of the first year I was in the Cow Testing Asso- 
ciation my herd averaged 305 Ibs. of butter each and at the close 
of the second year they averaged 372 lbs. of butter per cow, 
making a gain of 67 lbs. of butter per cow in my herd in one 
year. 

The average profit from each cow in 1908 was $27.54 and 
the average profit per cow in 1909 was $50.77, making a gain per 
cow of $23.23. The milk from my herd sold in 1908 for $2,200 
and in 1909 for $2,687.48, a gain of $487.48. 

The price of butter fat in 1908 was 31 9-10 cents per pound 
and in 1909 was 35 I-3 cents per pound, but by reckoning but- 
ter fat at the same price for both years I actually received $300 
more from my herd in 1909 than I did in 1908. 

In ten months this year I have received for milk $2,492.48 
and am confident my herd will pay me $3,000 for the whole year, — 
which means an average of $100 per cow gross income for the 
year. 

I have two cows that have each tested better than 500 lbs. of 
butter per year and I hope to have my entire herd average 400 
lbs. of butter per cow. I do not intend to keep a cow that will 
not test better than 300 lbs. of butter per year. 

This increase of income from my herd is largely due to se- 
lecting or weeding out those cows which did not come up to my 
standard and filling their places with those that did. 

If we would all adopt these principles and continue the work 
started by our able dairy instructors I believe that the profits 
from our dairy industry would be constantly increased. 
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HOW I INCREASED MY DAIRY PROFITS BY 
BREEDING. 


By C. L. Jones, Corinna. 


We have listened to addresses on the feeding and the weed- 
ing of the cows after they have been bred, which illustrates to 
you that the most important points in this matter are the feed- 
ing and weeding processes which must always be carried on un- 
der the most intelligent breeding, to secure animals which will 
pay a profit in the dairy. Probably one of the greatest mistakes 
that the average dairyman makes in his breeding operations is 
in relying so largely upon his individual cows for the improve- 
ment of the dairy qualities, when in my judgment he should re- 
ly almost wholly upon the head of his herd, the sire, because he 
imparts his qualities, whatever they may be, good or bad, to 
every calf which is born in the herd every year. How to se- 
cure this individual sire which will impart the desirable quali- 
ties is a problem which the breeder is up against and which the 
dairyman is up against. Unfortunately we have but very few 
breeders of cattle. Somehow the idea seems to prevail in the 
minds of nearly all dairymen, as well as breeders, that he who 
mates pure bred animals of like breed is breeding cattle. This 
to my mind is a wrong impression and the sooner we get away 
from that idea the better it will be for us who are breeding 
stock, in the matter of dollars and cents. I believe it was Mr. 
Hunton who spoke to you of the desirability of wider rations 
because they cheapen the cost of production. He emphasized 
the study of individual animals, because by the study of indi- 
viduals we can cater to the wants of the individual cow and thus 
secure better results from that cow. Other things must be 
taken into consideration, such as the capacity of the animal to 
take and handle these foods, as well as the years of usefulness,— 
the longevity you may call it, the length of time that she will 
serve you in the capacity of a milk producer. These must come 
about wholly by breeding. You as dairymen, are too busy men 
to study as closely as you ought the individuality of the cow and 
cater to her wants. You have other things to do, and if you can 
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secure herds so uniform that what is good for one is good for 
the others in the line of a ration, if you can have them of such 
capacity that they will consume about equal quantities of those 
things, it is a desirable thing for you; and I believe, gentlemen, 
it can be done by breeding, but if you secure these results you 
must breed in a certain line, practice what perhaps is known as 
line breeding and not mate an animal which has no particular 
line breeding but is simply a herd book animal, with your fe- 
males in the same breed. In the latter case you have not inten- 
sified the desirable characteristics you have. How to secure 
these desirable characteristics I realize is a question that requires 
a great deal of study. I am well aware that every farmer has 
not the time, if he would, to solve these questions as they ought 
to be solved; but to those who do study them and reap results in 
this direction I would say that you ought, at least, to have re- 
spect enough for this work so that when you go into the herds 
of this State or any other state, you will recognize the time and 
the effort which it requires to bring about these results. And 
when you want to put an animal at the head of your herd, do 
not be so afraid as the majority of the farmers of Maine are, of 
paying a price that will give you results of which you will feel 
proud, in the animals which you will raise from that representa- 
tive of your herd. I have been a breeder of cattle for 30 years 
and a breeder of thoroughbred cattle for 20 years, but I am not 
talking because I want to sell, because I do not own any pure 
bred cattle today; but I want to say that my experience in the 
breeding of cattle teaches me that too much stress is laid upon 
color markings and not enough upon the desirable qualities 
which we as dairymen want our cows to have,—constitution, 
capacity, longevity and production. 


DAIRY MEETING. 221 


HOW I GROW GRASS. 


By L. E. McInrirz, Waterford. 


In the first place I want to tell you a little something of the 
land I try to grow grass on. I would like to explain to you as 
far as possible the nature of the soil, its location to the frost 
line, and other conditions I have to consider in connection with 
my other farm work. 

I am a strong believer in crop rotation as far as practicable, 
but I have one section that is what is called brook intervale. This 
piece of land grew grass for thirty-five years before it was 
plowed or fertilized in any way. This section is below the frost 
line, and one year with another is not a safe place to plant corn 
or potatoes. We will call this section number one. From this 
piece we come to a ridge of land sloping gradually to the south. 
This soil is composed of a gravelly loam and is natural corn 
land. We will call this ridge section number two or home 
farm. In connection with this, my home farm, I have twenty 
acres more of good land well adapted for growing grass, grain 
01 potatoes, but with this disadvantage, it is one mile from home 
and all up hill, so you can readily see that it is not profitable 
to haul barnyard dressing up this hill. This last section is num- 
ber three. 

These three sections comprise the farm I have had to contend 
with for a number of years. I always liked to see a good piece 
of grass growing; in fact I like to see any good crop or well 
tilled field; it seems to bring us nearer in touch with nature than 
almost any other occupation. 

However, I think it was some hungry Holstein cattle that 
stimulated me more than anything else to grow grass for hay, 
in order to feed them through our long cold winters, and have 
them come out in gaod condition in the spring. I started to in- 
crease my hay crop in the section we called the hill farm, or 
number three, by the use of ashes. I had no trouble to grow 
a good crop of grass for hay, but the ashes were heavy and the 
expense of hauling ten miles was great, so I began to investi- 
gate and experiment with chemicals, and soon found I could 
haul more value with a pair of horses in one load of chemicals 
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than five or six of ashes. Consequently I dropped out the ashes 
and for seven years have been using chemicals. 

Now in regard to treating this land for a crop of grass. I 
have told you the land was adapted for growing grass, grain or 
potatoes, but as I am a breeder of Holstein cattle and not a po- 
tato grower, I grow grain and grass to use at home on the farm. 
And I would like to state right here that years ago I learned 
that in order to live from a farm, one must produce something 
to turn into money, for money we must have to pay the bills. 
The nearer a finished product we can sell from the farm, the 
greater the profit. 

I break up a section of this land in the fall, removing all the 
loose stones. In the spring I thoroughly pulverize it, using 
about five hundred pounds of chemicals to the acre, and sow it 
to oats. After the oats are off in the fall I plow again. In the 
spring I pulverize the piece until it is like a garden spot, this 
time using from eight to ten hundred pounds of chemicals to the 
acre, sowing oats and grass seed. As I am a great believer in 
clover, I sow quite a per cent of clover seed, and have never 
failed to get a good stand of clover. By using three hundred 
pounds of chemicals-to the acre the second spring, I get as much 
hay the second year as the first. 

My home farm, section number two, is where I raise my corn 
and practice a four-year rotation; corn, oats and grass. The 
manner in which this land is treated is this: ‘The first year for 
corn I break up a section in the fall, turning under a fair amount 
of barn-yard dressing. In the spring I go over this section with 
another light coat of dressing, and thoroughly pulverize it un- 
til I am ready to plant corn, using a small amount of fertilizer 
drilled in at time of planting. I want to impress on your minds 
that this field of corn has thorough cultivation. After the corn 
is taken off in the fall I plow this land and let it lie until spring, 
then it is pulverized and sowed to oats and grass seed, and about 
five hundred pounds of chemicals used to the acre. From land 
treated in this way, I do not have any trouble to get two crops 
of hay the first year, and with three hundred pounds of chemi- 
cals used as a top dressing the second spring I get two crops the 
second year. 

The section called number one, or the intervale, is kept in 
grass practically all the time by top dressing with barn-yard ma- 
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nure or chemicals. If any part of this section is winter-killed 
or foul grass works in, I plow it up thoroughly, pulverize and 
seed in the fall, using chemicals with only a small amount of 
nitrate of soda. At this time I use only redtop and timothy for 
seed, and plan to get the work done by the last week in August. 
Usually I sow some clover seed the following spring, about the 
time the snow goes off. I have had to learn that the grass plant 
is very small, and must have a perfect seed bed to do its best. I 
have also learned that a thick even stand, with the chemicals to 
give it the quick start, practically insures the crop against 
drought. 

In connection with my grass crop I plan to sow ten or twelve 
acres of oats. Then if any of my grass land winter-kills, or 
through any other cause I have a shortage of hay, I cut these 
oats and make them into hay; other years I let them ripen for 
grain. 

In conclusion I would add that in order to grow a good crop 
of grass, or in fact to grow a good crop of any kind, I have 
learned this lesson: Do the right thing at the right time, and in 
the right place, and do it thoroughly. 

Ques. I would like to inquire what you use for chemicals? 

Ans. I will tell you what I am using on my land, but I do 
not claim that it is the proper proportion for your land. For 
grass and grain I use 350 pounds nitrate of soda, 450 pounds 
muriate of potash, 600 pounds tankage or fine ground bone, and 
600 pounds of acid phosphate. Where I sow oats alone I use 
more of the tankage. Where I seed down I use the ground bone 
as I think it lasts longer in the soil though it is not available 
quite as quickly. 

Ques. Do you sow oats with your grass seed? 

Ans. Yes, sir. 

Ques. How much? 

Ans. The quantity varies some. I sow about two bushels 
or more to the acre. Some would call that a heavy seeding, with 
grass seed, but I get a good stand of grass. 
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REMARKS. 


By Hon. Z. A. Ginpert, North Greene. 


I wish that I might have prepared something to give you, 
from my own work, but I have not the facts and figures before 
me at this time. I would endorse much that has been said in 
connection with the exercises of the afternoon. It has beer 
the pleasure of my life to establish some factors in these lines 
and put them into my own work. And it has been a great sur- 
prise and a great pleasure as well to note the results that I have 
received from this kind of work. Allusion has been made this 
afternoon to feeding and breeding and the results that may be 
accomplished through correct processes in those lines of work. 
I have been a breeder for a good many years, and in that time 
I have fed the stock with my own hands and never have I fed 
a line of stock in my barn without carrying with it the thought 
of what I was trying to do, what I wanted to accomplish. The 
thought of the future should go with this kind of work. I 
hardly see how it is possible for any one to carry on farm work 
without putting the intellect into it in full measure,—learning 
these facts and fixing them in the mind, and, Mr. President, it is 
that kind of work that makes successful farming,—intelligent 
thought as you are carrying on the farm. If I were to name 
the points which will bring you success in your business, I should 
say, first, that thorough work will bring you successful results. 
There is no reason why you should be satisfied with indifferent 
results in connection with your farm crops. You should have 
bountiful crops and use them in your own line of work. This 
idea of going to the West for crops to feed to your cows is all 
wrong. The soil that you are handling from week to week, 
from month to month and from year to year, will give you all 
that is necessary for successful work in carrying on your farm. 
It has been my aim in life to grow from the soil that I own what 
I need for carrying it on, to make the farm self-supporting and 
measurably profitable in its results. This has largely been ac- 
complished. It is what we all want and what we all can re- 
ceive when we put ourselves into the work in full measure. I 
wish I could enforce upon the mind of every young man the 
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necessity of thorough work in connection with this kind of busi- 
ness. The young man may purchase his feeds and get some- 
thing out of the business, but he can grow those feeds on his own 
land at less cost than he can buy them. It is not necessary to se- 
cure any particular breed; there are good cows in all breeds. It 
is desirable, many times, for the individual to breed the line of 
stock that he enjoys best, but more is derived out of the enjoy- 
ment than out of any other feature in connection with it. Breed 
the stock you like the best, handle it as it should be handled, as 
your highest intelligence dictates to you to handle it, and then 
see what results you are securing. You are not confined to 
any one direction in this matter. There are possibilities in many 
directions when your work is done thoroughly and well. I do 
not know as I have any better word than this to leave with this 
meeting. ' 


15 4 
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TO MR. GILBERT. 


Rutinnus ALtpEN. When you were a young man you real- 
ized the importance and magniture of agriculture. You de- 
voted your early days to its interests. You have helped to 
organize and build up our different agricultural societies. You 
have been the means of putting on record many of our best laws 
for the protection of agriculture. You have in your wisdom 
taken hold of the fruit interest of the State. You have built 
up the fruit industry, you have been persistent in your efforts 
and many of us are reaping the benefits of your work. Later 
on you and I worked together to see if it was possible to have 
a‘Professor of Agriculture at our State College, when we were 
trustees, and sometimes we felt that we were ignored, but 
thank God, today our State College is graduating some of our 
best men and doing a wonderfully good work, of which you and 
I have reason to be proud. Later on you helped us to organ- 
ize our Dairymen’s Association; you have taken hold and lent 
your aid, and have been to nearly every meeting, notwithstand- 
ing your age, and a few of your friends thought it would be nice 
to give you a slight token of appreciation of what you have done 
for us. If your friends all over the State of Maine could have 
known about it and been allowed to contribute, instead of giving 
you a gold headed cane, Brother Gilbert, they would eeu given 
you a solid gold cane. 

Mr. Ginpert: This is a surprise to me; I appreciate it. 
It was entirely unlooked for, unthought of, undreamed of. It 
is a gratification to me to receive this endorsement of the work 
that I have been engaged in during my life, and that I have 
prosecuted to the best of my ability, in the several directions in 
which I have labored; and to know that at this time, after I have 
laid down those labors I have received this expression on your 
part of the confidence in the efforts that I have put forth. I 
hope that those labors have been fruitful in some measure of re-. 
sults. They have been put forth honestly, truly, uprightly, and 
for the sole purpose of benefiting the State of Maine. 
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REMARKS 


By J. D. McEpwarps. 


I have attended all these dairy meetings since the first, 
twelve years ago. I have been a member of the association 
and have left my business and come here to learn the things 
about which we are talking. It is very interesting to me. 
I never come to one of these meetings but I go home bene- 
fited and amply repaid for the sacrifice that I have made. I 
see a great change since I came to the State in 1895. Then the 
creameries were taking cream by the old inch system. I re- 
member the last month that we ran on the inch system. We 
were running one little factory and we ran behind $300. We 
saw that we could not do business in that way so we introduced 
the Babcock test. Then there was a great howl. Nobody knew 
anything about the Babcock test. The patrons said it wasn’t 
any good, anyway, and the man who ran it did not know his 
business. We had all those things to contend with, but we found 
it was the proper way to pay for cream. We went from the 
inch system, the spacing, to the weighing of the cream, and I am 
proud to say that I helped to formulate the bill presented to the 
legislature with regard to weighing the cream instead of spac- 
ing it. We had another time with our patrons but we found out 
that that was the proper way to do, to weigh the cream and test 
it and test our samples by weight. We find that we are pro- 
gressing as creamerymen and also as dairymen. We try to 
keep the confidence of our patrons by loaning them small test- 
ers. We always have from two to a dozen testers around among 
our patrons, because we found that if they sent a sample to a 
competing creamery sometimes the sample was not the same as 
the one we had taken, and confusion resulted. We also asked 
them to send a sample to the State College. We find that the 
clearer we can get the farmers to understand how our business 
is conducted the more successful we can be. We have confi- 
dence in them and try to keep their confidence. When I first 
started in the business, 22 years ago, we thought the less the 
farmers knew about the business the better we got along, but 
we have found out since that that was a wrong idea. I have 
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seen the small factory I have been connected with grow from 
120 to over 500 patrons in this time. I think a great deal of 
our success was due to this very thing,—that we got the patrons 
to have confidence in the business, in the manager and in the way 
the cream was tested and paid for. Sometimes we do not pay 
as much as our competitors but we have had but very little 
trouble on that score, as long as our patrons thought we were 
paying all we could afford. 

I am sorry there are not more dairymen here. I want to of- 
fer one suggestion,—that the papers that are being read here 
should be sent to the associated press of the State, and the agri- 
cultural papers, so that instead of reaching two or three hundred 
people they will reach thousands all over the State. I think 
it would bring these things more to the attention of the people. 

Joun M. Dererinc: I was not upon the program to speak 
and it may seem out of place for me to ask for your attention at 
this time but I wish to speak of some matters in connection with 
the man who first discovered that a dairy organization was nce- 
essary in this State. I well remember, some fourteen or fifteen 
years ago, of receiving a letter from Hon. Rutillus Alden of 
Winthrop stating that there was to be a meeting held at Lew- 
iston at a certain date for the dairymen, for the purpose of or- 
ganizing a dairy association if possible, and asking me to attend. 
I attended that meeting, with others, and Mr. Alden set forth 
the reasons why he thought it was necessary to have a dairy as- 
sociation in the State. He said that he thought he could see a 
gleaming light in the future which if the dairymen would follow 
it, would not only be of great benefit to them but to all other 
agricultural interests of the State. He could see that the con- 
ditions of Maine were such that without a prosperous live stock 
interest it would be impossible to have a prosperous agricul- 
ture. He could see that if the live stock interests of the State 
deteriorated all other lines of agriculture would deteriorate in 
the same proportion. He could see that dairying was the most 
reliable of any line of agriculture because when other lines failed 
dairying would always furnish the money to pay the taxes and 
provide food and clothing for the children. These were Mr. 
Alden’s sentiments at that time, and there were some at that 
meeting who felt that Mr. Alden was right in his premises. 
There were others present who thought the light was too far in 
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the distance and discouraged the enterprise and nothing was 
done at that time. But by the persistent efforts of Mr. Alden 
some two or three years later the Maine Dairymen’s Association 
was organized with Rutillus Alden as its president. It was, to 
be sure a puny, weak little child, but it was born of good par- 
ents and it had good blood; and in twelve years it has grown to 
be a healthy, strong boy, and not only that, it is one of the most 
important agricultural organizations in the State. Now this is 
old history, and my mind seems to be filled with a newer his- 
tory, a more modern one, and it would read like this: For three 
score years and ten in Winthrop he staid, and never, not even 
once, from his home has he strayed; through all his prosperity, 
his adversities and woe, he still loves dairying and his State 
also. He sees here before him a class of young men, who from 
the cradle to manhood have grown since then; who are out for 
a living with fame to win, and have taken the places of those 
that have gone in. He sees here before him men whose heads 
are silvered with gray, who have stood by him shoulder to 
shoulder in his efforts for the dairy interests by night and by 
day ; they have always found him square and honest in his busi- 
ness relations, in prosecuting the business of the Maine Dairy- 
men’s Association. The new dairymen are here, right under his 
eye; and it would not be him to pass them by. They are his 
neighbors and friends, and the owners of land, and for the dairy 
interests they are doing what they can. Oh, I know him so 
well I know that is his kind of a man, whether he is a Dem- 
ocrat or a Republican. Yes, he has been faithful and loyal to 
the dairy interests of Maine we know;; he is a man of few words 
but he is not very slow. His intellect is clear and his eye is well 
trained, upon that man who acts detrimental to the dairy inter- 
ests of Maine. 

Now, Brother Alden, I have been requested by the old guard 
of the dairymen of Maine, to present to you that beautiful cane. 
Take it, old Comrade and use it in your declining years, and be 
of good cheer; it is their appreciation for the good work done 
year by year. We bid you success, good health and God speed. 

Mr. Arpen: My brother, you have given me a great sur- 
prise. I did not have the first idea that any of you had it in 
your hearts to remember me for the work I have attempted to 
do for the dairy interests. It has all been done for the benefit 
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of the State of Maine. I can tell you that I went into the 
dairy business after I found that I could make money in it, 
more to illustrate to my own townsmen and the people who 
were acquainted with me that there was some money in the 
dairy business than for any other one thing. I was born on a 
farm, I live on a farm and I love agriculture. If there is any- 
thing I can do to help my brother man, to make it easier for 
him, it is the easiest and the best thing I can do. I thank you. 
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ANNUAL BANQUET. 


The annual banquet, held at the vestry of the Winthrop 
Street Universalist Church, Augusta, on Thursday evening, 
December 8, was thoroughly enjoyed by the large number of 
members of the Dairymen’s Association and others who were 
present. In addition to the excellent menu and the fine music 
provided, the following instructive and entertaining literary 
program was given: 

Recitation, Mrs: EB. €; Carll 
All Men Love Apples—the Forbidden Fruit—Why? 
Prof. E. F. Hitchings 
The Guardians of Maine’s Greatest Treasure, 
De. Rf. Aley 
What Will the Grange of the Future do with its Sisters? 
C. S. Stetson 
What is the Most Important Question in Maine Today? 
Dr. L. S. Merrilt 
Are My Recollections of the Dairy Cow Pleasant? 
F. S. Adams 
If Law is Justice, What is Justice? Hon. H. M. Heath 
Must We Believe All that We Read, Dr. G. M. Twitchell 
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FRIDAY, DECEMBER 9g—CLOSING BUSINESS 
SESSION. 


REPORT OF THE COMMITTEE ON RESOLUTIONS. 


To the Maine Dairymen’s Association: 


Your committee on resolutions, to whom was referred the 
recommendations made by the secretary, have given the matter 
careful consideration and beg leave to submit the following 


resolutions : 

Resolved, that the live stock and dairy interests of the State are of 
sufficient importance to demand a revision of the classification and 
premium lists offered by the several agricultural fairs in the State and 
that the revision of the classification and premium lists should receive 
the approval of the Commissioner of Agriculture. 

Resolved, that the agricultural interests in the State of Maine can be 
best served by the closest co-operation of the various agricultural soci- 
eties in the State and that the director of extension work at the Univer- 
siy of Maine be asked to call a conference of the same. 

Resolved, that there is a need of demonstration work on farms in the 
various agricultural communities and that the College of Agriculture at 
the University of Maine be asked to establish this as one form of exten- 
sion work. 

Resolved, that the Dairy Institutes held in different counties in the 
State were a great source of benefit to the dairy interests and that they 
be continued during the coming year. 

Resolved, that the judging contests of live stock and farm products at 
the various agricultural fairs in the State are of educational value and 
should constitute a part of the annual program of each fair. 

Resolved, that the Dairymen’s Association re-affirms its endorsement 
of the present work being done in our State by the Cow Test Associa- 
tions and the local Co-operative Breeders’ Associations. We recommend 
that this work should be extended as fast as possible. 

Resolved, that this association heartily and most emphatically endorses 
the work of the Extension Department at the State University. We 
recognize the importance and value of extension work; that it means 
the carrying of information directly to the farmers of the State. It is 
a work that is filling a long felt want and we recommend that the scope 
of the present work be enlarged as fast as possible. 

Resolved, that for the stimulation of the minds of the boys and girls 
engaged in agricultural and animal husbandry, a suitable prize, or prizes, 
be awarded for the best essays written on these and like subjects. 
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Resolved, that the slaughter of tuberculous animals at the Maine State 
Fair was of decided educational value and that other similar demon- 
strations be held the coming year. 

Resolved, that we indorse the action of the State Live Stock Breeders’ 
Association relative to the formation of laws for the eradication of 
bovine tuberculosis and other contagious and infectious diseases of our 
domestic animals in the State and that this association appoint a com- 
mittee to act in conjunction with their committee; this committee shall 
constitute a legislative committee to act on all matters involved in the 
present resolution. 

Resolved, that the special committees on oleomargarine legislation and 
on the revision of the tariff on sweet cream be continued another year. 

Resolved, that this organization heartily recommends the completion 
and installation of minor agricultural courses in our various secondary 
schools in the State of Maine. 

Resolved, that this organization endorses the splendid work that has 
been done by the Maine Department of Agriculture during the past year 
for the dairy interests of Maine. 

Resolved, that the Maine Dairymen’s Association desires to express 
its appreciation of the cordial welcome and hospitality with which they 
have been received by the business and agricultural interests of the City 
of Augusta. To Hon. Frederick W. Plaisted, Mayor of Augusta, we 
express our sincerest thanks for the very many courtesies extended and 
for the use of the City Building, for the purposes of the association 
throughout the week; neither would we forget the various railroads of 
the State who have each year given to the members of this association 
reduced passenger rates. For all these favors we have the keenest 
appreciation. 


F. S. ApAms, 
‘P. A. CAMPBELL, 
B. A. BatrEy, 
C. Re Mirrerr, 
W. K. HAmMIIn, 


Com. on Resolutions. 


A committee to act in conjunction with the committee ap- 
pointed by the State Live Stock Breeders’ Association in the 
matter of securing legislation for the eradication of bovine 
tuberculosis and other contagious and infectious diseases of our 
domestic animals, was appointed by the Chair as follows: L. E. 
McIntire, Dr B: A: Bailey, LS. Merrill. 
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The report of the treasurer was presented as follows: 
! 
Dec..4, 1909; amount’ on hand. Avie a.c ete eee $132 52 
Dec. 7, 1910, received of L. S. Merrill, secretary.... 7800 210 52 


Dec., 1909, paid bill of Mr. Towne of Skowhegan 


for orchestra™') 44. Ae AS Ae eee $10 00 
Dec., 1909, paid Somerset Traction Company, special 
cars? tor’ Orchestra «eae eee eee 6 00 
Dec., 1909, paid Independent Reporter for printing 4 90 
% 4 ”° 1) Sl Merl Aer postage 2 sotto 8 00 28 90 
Balatice “in “treasury SPA ee $181 62 


R. ALDEN. Treasurer. 


ANNUAL MEETING OF THE MAINE SEED IMPROVE- 
MENT ASSOCIATION. 


City Hariri, Aucusta, DECEMBER 9 AND IO, IQIO. 


The annual meeting of the Maine Seed Improvement Asso- 
ciation, held at Augusta, Dec. 9 and 10, was opened on Friday 
morning, December 9, at 10 o’clock, by President W. G. Hun- 
ten, who gave the following address. 


ANNUAL ADDRESS OF THE PRESIDENT. 


When the call for all interested in raising better and purer 
seed was issued by Dr. L. S. Merrill last February; when that 
little band of progressive farmers in response to that call assem- 
bled at Waterville on January 25, 1910, and formed the Maine 
Seed Improvement Association, they struck the key-note of a 
long-felt want among the farmers of Maine. It is true that 
many had for years practiced crude forms of selection for seed 
purpose, and had waged war with impurity; but the general 
appearance of the seed had principally governed their selection, 
and those other and more vital principles of seed selection had 
been an essential only to the extent that showed by its external 
appearance. An appropriation of $3000, made by the Legisla- 
ture of 1909, had made it possible for the introductory work of 
this association to be supervised. 

The evidence of the sincerity of the members, and those 
chosen to assist in having the foundations of the future work 
properly and practically laid, are on exhibition at this meeting, 
and speak louder than any spoken or written words of ours. 
The encouragement offered the boys of Maine by Dr. Twitchell 
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and Mr. Tripp are before you in the results of their first year’s 
work, and from your own observation of those results you can 
draw your own conclusions. Through the work begun by this 
association we were able to make at the New England Corn 
Show an exhibition of which every citizen of Maine who saw 
it was justly proud. Hundreds of business and professional 
men from other states at that show told me personally that they 
were astonished, and that the exhibit would be worth thousands 
of dollars to the State of Maine as an advertisement; for they 
were all desirous of Maine seed if they were sure it was good. 
And it seems to me that the work at this meeting should de- 
mand our best efforts, and most conservative consideration that 
we make no false move. I am so sure that the members are 
awake to the importance of this fact that I have no fears of 
the result, but rather that we shall be astonished at what we 
shall accomplish in the year to come; especially at what we shall 
do in the practical experiments on our farms. 

Remember that this meeting is not for two days at some 
central point in our State, but continues for the entire year in 
the work on our farms that we undertake as a part of this 
meeting. 
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REPORT OF THE SECRETARY. 


It is with pleasure that the secretary submits his report at the 
first annual meeting of the Maine Seed Improvement Associa- 
tion. It is a pleasure, first, because the movement for improv- 
ing the crops of the State has met with such generous and en- 
thusiastic support; second, because the work already accom- 
plished promises much for the future and gives us encourage- 
ment to organize the work for the coming year on a more per- 
manent and safe basis. 

The members have paid their dues for the year 1910 and 
several of them for 1911. ‘The total receipts have been $69.50. 
This amount has been paid to the treasurer and the secretary 
holds his receipt for the same. 

Early in the year the executive committee prepared, under 
advice from the Experiment Station, the College of Agriculture 
and Department of Agriculture, a series of report blanks for 
different farm crops and also seed breeding work in corn and 
potatoes. The Department of Agriculture also very kindly 
sent out to such members as desired to undertake the ear row 
test, ten ears of selected corn. It is still too early to have the 
reports, which are now coming in from the members, tabulated 
in proper form. Later this will be done and will furnish some 
very interesting data on which to shape up and plan future 
work. It is with considerable pride that the secretary brings 
to the attention of the association the success of the exhibit 
made by the association at the New England Corn Show held 
at Worcester, November 7-12 inclusive. That exhibit was con- 
tributed to by forty-five of our members and included 214 
samples, made up as follows: 


Corn, 8 rowed flint, ten ear lots, 48 
i Seok. s single ear lots, 7 
# i ee 2 ten ear lots, 9 
cf Tory ‘ single ear lots, 18 
ae dent, ten ear lots, 5 
* v4 single ear lots, 3 
M sweet yellow-white (hybrid) ten ear lots, I 
#4 a. ie EAEAY: ten ear lots, I 
” Early Crosby ten ear lots, 2 
a3 pop corn ten ear lots, I 95 


| 


Oats of all varieties, 45 
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Beans, yellow eye, 19 

- no name, 6 
Sulphur 4 
a Snow Flake Pea I 30 


” 


Sheaves, Wheat 10 
Speltz 
Oats 
Barley 
Turnip Seed 
Four ear stock, corn 
Potatoes, Carmine 
Snow 
Early Choice 
Irish Cobbler 
Improved Cuban Multiplier 
Delaware 
Norcross 
Clyde 
Early Fortune 
State of Maine 
Gold Coin 
Green Mountain 
Lowell Green Mountain 


Se ae PB Ww 


eee eRe eee ae 


Total 213 


The exhibit at Worcester attracted a great deal of attention. 
It was unique in one respect, in that so far as the secretary 
knows, it was the first time in the history of the country that 
a co-operative organization of farmers made an educational 
exhibit of special farm products in the same room with the 
educational exhibits made by Agricultural Colleges. 

Several thousand people visited the booth of the association 
and expressed their appreciation of the samples displayed there 
and of the work being planned and carried out. The secretary 
is also very much pleased to report that an invitation was re- 
ceived early in the spring from Honorable C. S. Stetson, Master 
of the Maine State Grange, to hold over the competitive exhibit 
made at the annual meeting for the annual session of the State 
Grange. After consulting with the executive committee, the 
secretary informed him that the association would be glad to 
accept his invitation. 

We are now progressed far enough so that we know that the 
success of the association is secure, providing we continue our 
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work on safe lines. The secretary is, however, convinced that 
so far as the breeding of seed and its sale for seed purposes is 
concerned, the direction of such work as that ought to be 
placed with a permanent committee so that the policy of the 
association, so far as it relates to such members as engage in 
the business of breeding and selling seeds of various kinds, 
would not be liable to change from year to year. There most 
certainly should be some plan devised whereby the member who 
desires to engage in the business of breeding and selling seed 
should register as a seed breeder with the secretary of the 
association and that his farm operations should be under the 
supervision of some person appointed by the association so that 
the association would be in a position to guarantee the seed 
produced by each member. 

We must not gain the idea that all of the seed grown by the 
members of this association is fit for seed purposes or that it 
should receive the endorsement of the association. 

Most of our members would undoubtedly never care to be 
registered as seed growers. They are interested in the propo- 
sition of improving the per acre yield of the crops upon their 
own farms. Perhaps they desire to obtain superior strains of 
seed but would not care to enter into the growing of seed as 
a commercial proposition. 

Therefore, the secretary favors an amendment to the consti- 
tution of the association that will provide for the appointment 
of a permanent committee, which shall be made up of men who 
have been trained in the science of seed breeding, and to whom 
shall be given the entire direction of the seed breeding work of 
the association. The secretary does not understand that this 
would preclude the carrying on of demonstration plots, same 
as has been done during the past year. The directions or the 
requirements which the seed breeder would be obliged to meet 
of course, in order to be registered with the association, would 
necessarily be established by this committee. Such a plan would 
only be in line with that already adopted by some of the great 
seed breeding associations and centers. 

Reference to the work done by the Wisconsin Experimental 
Association, the one from which the form of organization of 
our own association was copied very largely, reveals the fact that 
they have had, during the past several years, serious complaints 
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from purchasers of seed, that some at least of their members 
were distributing seed of inferior quality, and at the last annual 
meeting of that association a trial committee was appointed to 
investigate the complaints and to recommend action to the 
association. 

It appears to your secretary that at the present moment, be- 
fore we have carried the work to such a point as to be selling 
pedigree seed, is the time to settle just how such matters shall 
be handled in the future. 

A great deal of correspondence has devolved upon the secre- 
tary during the past year, but it has been carried on with a 
great deal of pleasure. 

The secretary believes implicitly in the purpose of our asso- 
ciation and its ultimate success. 

In addition to the recommendations contained in the forepart 
of this report, the secretary desires to add the following: 

Ist. That in view of the increased interest taken in the 
association work and of the splendid exhibit of farm products 
made at this meeting, and of the expense involved in the 
arrangements for the meeting including the furnishing of speak- 
ers, | would recommend that the association present to the next 
Legislature its needs in this respect and ask for a suitable 
appropriation. 

2nd. ‘That the association favors a conference of representa- 
tives of the different agricultural organizations in the State, said 
conference to be held during the early days of January. 

3rd. That the association continue the work in corn and 
potatoes during the coming year and that its efforts be con- 
centrated on a comparatively few of the farm crops. This 
would not necessarily mean that demonstration work would not 
be continued in many directions and in a large number of crops, 
but that the actual seed breeding work would be limited to a 
few. Later the efforts of the association would naturally 
broaden. 

With the exception of the above recommendations, the secre- 
tary has no further suggestions to make. 


Respectfully submitted, 
LEON S. MERRILL, 


Secretary of the Association. 
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The report of the secretary was accepted and the recom- 
mendations contained therein referred to a committee on reso- 
lutions appointed as follows: Chas. S. Pope, A. L. Sanderson, 
Charles M. White. 

The report of the treasurer, Mr. C. M. White, Bowdoinham, 
was given as follows: 


Received from the secretary, 1910 dues .... $67 00 
Received from the secretary, 1911 dues .... 2550 
ACG al a MR iis a tS ec ge aN St $69 50 
Paid bill of L. S. Merrill for ledger, record 
hoagie atid: prstaee (oiled. Siw. Sa ATs 
Balance in treasury December, 1910 ....... $62 35 


This report was accepted. 


Dr. G. M. Twrrcuetr—I believe the time has come in the 
State of Maine when if we are to begin a decided forward 
movement in this matter of seed improvement we should avail 
ourselves of the work already done by this association and help 
put it in line to continue the work in the future in the most 
effective manner. This association is the organization through 
which we want to commence some systematic work in corn im- 
provement, and I have this to propose,—that I will put into 
the hands of the association a ‘couple of bushels of seed, the 
best that I have, that I have been trying to improve for the last 
few years, to be distributed by them under such conditions as 
they think best, asking only that it be put into the hands of 
careful, critical growers, men who will give it a fair chance; 
the only condition to be imposed on the grower to be that he 
shall return to the association twice as much seed as he gets. 
If he has seed enough for 8 acres, he shall return enough to the 
association for 16 acres. Mr. Tripp said at once that he would 
be very glad to join hands in this movement. I have talked 
with J. Henry Rines and he wished to be counted in also. Dr. 
Moulton is not here but I am satisfied that he will join us and 
that we can put into the hands of the officers from 12 to 20 
bushels of corn grown by different parties in the State, repre- 
senting different types, perhaps, and varieties which have more 
or less merit in them, and that the association can put that seed 
into the hands of men who will keep it distinct and will seek 


for further improvement. 
16 
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Another little matter, it seems to me that there is an element 
of injustice in our system of judging and that another year the 
association should indicate to its officers the desire that there 
be some modification. Dr. Bailey comes up here from Wis- 
casset, with corn grown down on the coast; Mr. Guptil comes 
here from York county, with corn grown on the sandy, light 
soils of Berwick; Mr. Tripp comes here from Ripley with corn 
grown up in that northern latitude, and those three men must 
come in competition with each other, while the climatic con- 
ditions under which the corn is grown are altogether different 
in each case. There is an element of injustice in this. Mr. 
Tripp cannot grow corn under the same conditions that Dr. 
Moulton of Cumberland or Mr. Guptill can grow it. They 
have a longer season, a different soil; all the conditions are 
different. If you go up into Franklin county you strike one 
of the ideal spots for growing corn in the State of Maine. Put 
the man who grows corn in Franklin county with the man who 
grows it in northern Penobscot and there is a little injustice. 
It seems to me the time has come when we ought to divide the 
State of Maine, as New England was divided, by zones which 
shall, so far as possible, enable men living in the different sec- 
tions to compete against each other. 

Dr. PEaRL—I wish to endorse very strongly the recommenda- 
tion that Dr. Twitchell has made. I would be inclined to go a 
little further, in that. It seems to me that by doing this we are 
taking an important step in the improvement of Maine corn in 
general, for the reason that it will help us to take steps in the 
direction of breeding locally adapted varieties. I am inclined 
to think that if this work in corn breeding has shown anything 
to be certain, it is that the factor of local adjustment is an 
exceedingly important one. Seed which is very fine in one 
locality will not do well in another not very far distant, where 
the conditions affecting growth are different. It seems to me 
that some such proposition as Dr. Twitchell has suggested is 
very desirable. 

Amendments to the constitution of the association, presented 
by the secretary on behalf of the executive committee, were 
adopted as follows: 

Resolved, That section one of Article three be amended by 
inserting after the words “shall be entitled to become” the word 
“active,” so that said section shall read: 
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Section 1. Any person engaged in the practice of agri- 
culture, in any of its various phases, instructors of the Maine 
Agricultural “College, Experiment Station and Department of 
Agriculture, shall be entitled to become active members of the 
association. 

That section two be amended by striking out the section 
entire and substituting therefor the following: 

Section 2. There shall be two classes of active members. 
These classes shall be 

(A) Those members engaged in the breeding and sale of 
improved seed, entitled as hereinafter provided for, to bear 
the Tag of Purity and Merit of the Maine Seed Improvement 
Association, and 

(B) Those members not engaged in the breeding and sale 
of seed bearing the tag. 

That a section be added as follows, to be known as section 3: 

Section 3. Any active member may be registered in Class 
A upon fulfilling the requirements for admission to this class, 
. which are as follows: 

The prospective Class A member shall 

I. Open his entire farm to inspection at any time by any 
person duly authorized and delegated by the committee on seed 
breeding. 

2. Agree to follow exactly, so far as is possible, all direc- 
tions as to the culture and breeding of the crops from which 
he proposes to sell seed bearing the Tag of Purity and Merit, 
which may be given him by the committee on seed breeding. 

3. Agree to sell no seed which does not contain a statement 
of the percentage of purity, and germinating test. 

4. Agree to submit annually to the secretary of the asso- 
ciation ; 

(a) A report of his operations for the year past, including 
the amount and kinds of seed he proposes to sell. 

(b) A representative sample of every kind of seed which he 
proposes to sell. 

That a section be added as follows to be known as section 4: 

Section 4. Associate members. Any person interested in 
advancing agriculture and in sympathy with the aims and pur- 
poses of the association may be admitted to associate member- 
ship by vote of the association at any regular or special meet- 
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ing or at any time by a majority vote of the executive com: 
mittee. 

That Article five be amended by adding a section to be known 
as section 3, as follows: 

Section 3. There shall be a permanent committee on seed 
breeding, which shall consist of three members chosen ex-officio 
as follows: 

(1) The Secretary of the Association, (2) the Professor of 
Agronomy of the University of Maine, and (3) the Biologist 
of the Maine Agricultural Experiment Station. 

That section 5 of Article 6 be amended by striking out the 
last eight words. 

That a new section to be known as section 6 be added as 
follows: 

Section 6. It shall be the duties of the committee on seed 
breeding to 

1. Direct the experimental work of the association. 

2. Decide on the eligibility of members for Class A mem- 
bership. : 

3. Inspect and pass upon all seed offered for sale under the 
Tag of Purity and Merit of the association. 

4. Issue all Tags of Purity and Merit. 

That Article 7 be amended by making it Article nine and 
that in place thereof there be enacted the following: 


ARTICLE VII. 
Tag of Purity and Merit. 


Section 1. There shall be issued in the manner hereinbefore 
provided for, Tags of Purity and Merit to all Class A members 
of the association, in sufficient numbers so that each parcel of 
seed sold by a Class A member may bear one of these tags. 

Section 2. The tags shall be printed with an appropriate and 
distinctive device, and shall constitute a guarantee of the purity 
of the seed in the package bearing the tag. The tag shall fur- 
ther carry an expression of the belief of the committee on seed 
breeding, as representing the association in this matter, that the 
seed in any package bearing a tag is of distinct merit. 

Section 3. The Tag of Purity and Merit shall be copyrighted 
in the name of the association. 
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That a new article to be known as Article 8 be added as fol- 
lows: 


ARTICLE VIII. 
Forfeiture of Membership. 


Section 1. Any member of Class A who shall, after com- 
plaint has been made, be found by the executive committee to 
have sold any seed in a package bearing the Tag of Purity and 
Merit, which has not been inspected and approved by the com- 
mittee on seed breeding, or to have sold under the tag seed not 
equal in purity and merit to the samples inspected and ap- 
proved, or to have sold seed under the pretense of its having 
been inspected and approved by the committee on seed breed- 
ing when such approval has not been officially obtained, shall 
forfeit his membership in the association, and lose thereby all 
rights and benefits accruing from such membership. 

Section 2. Any Class B member of the association who 
shall in his advertising, correspondence, or in any other way, 
seek to create the impression that seed which he sells has been 
inspected, or is guaranteed or in any way vouched for by the 
Maine Seed Improvement Association, shall thereby forfeit 
his membership. The executive committee shall hear all com- 
plaints and evidence and shall decide such cases. 

Voted, that the offers made by Dr. Twitchell and other par- 
ties to place a certain amount of seed corn in the hands of the 
association to be distributed to growers for purposes of im- 
provement, be accepted, and that the thanks of the association 
be extended to them. A committee for the proper distribution 
of this seed was appointed as follows: C. S. McIntire, J. P. 
Buckley, H. G. Bell. 

In accordance with the suggestion made by Dr. Twitchell 
in regard to dividing the State into zones for corn competition 
and judging purposes, the following committee was appointed 
to investigate the matter: Dr. Raymond Pearl, Leon S. Merrill, 
Chas. d):,Joues: 
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DEMONSTRATION IN CORN JUDGING. 


By Pret. 4G, .Bem: 


I heard quite an interesting discussion on the following ques- 
tion: Does show quality actually go with merit in corn? Do 
show requirements come up to the actual requirements for good 
yielding corn on the farm? With our present experience we 
are not prepared to say. We want you farmers to be thinking 
of that, to be looking to it in your fields of corn; to keep that 
question before you until next year. I am going to ask you 
the same question next year. Is it your opinion from your 
experience that taking out the seed ears from a prize lot of 
corn like this will give you the best yield for all corn? 

We will now take up the points on the score card. Under 
general appearance, first of all the color must be taken into 
account. When I speak of color I do not wish you to carry 
away the idea that it is the actual shade of the corn to which 
I refer. Here are two distinct colors of flint corn. For me 
to say that one color is better than the other would be ridicu- 
lous. Both of the strains are yielding well and giving good 
results. It is the brightness, the cheerfulness of the corn to 
which we refer when we speak of color. General appearance 
denotes first the color and next the uniformity of the exhibit. 
Uniformity means that the ears are as near alike in length as 
is possible, and as near alike in size as possible. To that I have 
given I5 points out of 100. 

The next point I take up is maturity. To this point the farm- 
ers should pay a great deal of attention. I have had my stu- 
dents at the college conduct an extensive experiment as to what 
effect the storage of corn has upon it. The results of that 
experiment revealed some very interesting things. I had them - 
put samples of mature corn, of equal size, into different places 
of storage. In testing the vitality of that corn we found that 
it) some cases it had gone down and down, and in other cases it 
had gone up. Where there was any dampness it was exceed- 
ingly bad for the corn. When the corn is perfectly mature, 
perfectly solid, conditions which are the least bit unfavorable 
do not affect it as badly as when it is immature. Immature 
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corn may be almost entirely killed if it is exposed by storing 
in a place where there is considerable moisture, because mould 
can grow there. Prof. Holton, perhaps one of the greatest 
corn experts in America, at the Worcester Exposition made 
this statement to me: “A man that will give the prize to a 
sample of corn that is not mature does not know his business.” 
I thoroughly agree with him. Corn in December should be 
perfectly solid. It should be dried out, if it was not perfectly 
dry when put in, so that the kernels will be solid. 

The next point is the ear conformation, and first of all we 
should consider the length. A while ago the aim would have 
been to get the largest ear, but size and quality do not always. 
go together; in fact, do not often go together. An ear should 
be sufficiently long, but not too long. If it is too long the 
tendency is towards immaturity. One reason for throwing out 
the tips and butts is that there is more liability to be a lack of 
vitality in the kernels, because they are poor in shape. Like 
does not always produce like, but it tends to produce like. If 
you choose ears for seed that are the proper length you will 
stand a better chance of raising those that are the proper 
length. We are living in a State where the growing season 
for corn is about 100 to 110 days in length, speaking for the 
State generally. In the southerm part it is longer and in the 
northern part shorter. With sufficient length of ear there should 
also be sufficient diameter. The rule with most of the dent 
corn is that the circumference should be about one-half the total 
length. This will be governed by variety to quite an extent. 
There should be a regular development from base to tip. We 
Icok for regularity of development. With all we should have 
straightness of rows. Here is a matter which introduces a 
lot of discussion. Why isn’t corn grown in mixed rows just 
as good as that which grows in straight rows? One of the 
points that the breeders have established is that the rows should 
be stratght. The kernels are apt to be more uniform. If you 
shell an ear with uneven rows and try to plant the corn with 
a mechanical planter, the kernels are not dropped as evenly. 

The next point is the space between the rows. This should 
be closely filled. If there is a large space you will be harvest- 
ing a lot of air where you should have harvested a lot of corn. 

The last point I wish to take up is the kernel conformation. 
The following are the general principles of kernel conformation 
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which I think should guide us. The kernel should be more or 
less wedge shape, with the type of a triangle. It should be so 
uniform that the kernels will touch all the way down. It 
should be sufficiently wide at the top, but not too wide, and then 
taper down. Sometimes we find them too wide and rounded, 
which means that we have a space between the kernels. We 
cannot have depth and abnormal width. 

The germ is the last thing we will consider and perhaps one 
of the most important things in the study of the conformation 
of the kernel. I think the germ should come up pretty well 
tcward the top of the kernel, and it should be fairly wide. It 
should not spread all over the kernel, and it should not be 
narrow. It should be bright and free from wrinkles. A 
wrinkle shows a chance of immaturity. In summing up I 
would say: for general appearance, the first glimpse we get 
of the sample, the color of it, the cheerfulness of it, and also 
the regularity of length and regularity of size. Then comes 
the maturity which is one of the important points in judging 
corn. I put great dependence upon maturity, because that is 
the vital point for the seed corn grower. If we are to grow 
our own seed corn, we must pay attention to maturity. Then 
comes the ear conformation, which takes up the regularity of 
development, the covering of the tip and butt. What we should 
work for in regard to the tip is to have it regularly rounded 
over, but we should not place too much dependence on this. 
I would rather have a little bareness of tip and well rounded 
kernels than a well filled tip and bare kernels. The kernels 
should be wedge shape so they will fit in together and the germ 
of good size. 

Dr. TwircHEett—lIn looking over the first prize ten ears of 
corn, I find there are a great many irregular kernels. The ears 
are of good length but there are so many irregular kernels as 
* compared with the second prize lot that the question has been 
raised as to why it was placed first. 

Pror. Beti—I would ask you to take up the ears in the two 
lots and twist them for maturity. The ears in the lot which 
secured the first prize are exceptionally well matured. They 
are sound and solid. I will admit that the second lot has a 
more regular form of kernels, but it is not as mature, and I 
place much dependence on maturity. They both look vigorous 
and I think both are excellent; but on account of its maturity 
I believe the first lot will come out best in the spring. 


SEED IMPROVEMENT MEETING. 249 


DEMONSTRATION IN POTATO JUDGING. 
By Pror. BELL. 


When I came to Maine last January to have charge of the 
agronomy work at the University, I learned, of course, that 
Maine was famous for its potatoes. I thought it would be 
foolish for me to get out a score card because I knew the prac- 
tical growers were noted for this crop. What I did was to 
strike*off a score card and send it to about fifty of the most 
prominent potato growers. I took the suggestions from the 
replies that I received and balanced them up and this score 
card is the result. ; 

Under general appearance we should have size, freshness 
and shape. Size is relative. The potatoes should be uniform 
in size. You will say that there is a great variation in size. 
On the score card size refers to the relative size of the potato 
as compared with other exhibits. Regularity in size refers to 
regularity in shape, to some extent. The next point is fresh- 
ness. The potato should be fresh and hard, showing that the 
vitality is not weakened. It should not show a shriveled con- 
dition. The word shape. brings up the question of varieties, 
but the usual shape is oblong. 

Next we have trueness to type. Now comes the breed chay- 
acteristics. If we are raising Green Mountain potatoes we 
want Green Mountain. We do not want part of one kind and 
part of another. If we are raising a pure type of potatoes, 
the same as a pure type of apples or corn, we want them true 
to type. The Green Mountain potato should be rather wide, 
with a good even conformation, a little more oval than some 
varieties, the ends rounded over and not thick. Whatever the 
variety, you want trueness to type. 

The potato should have definite eyes, but we wish to discrimi- 
nate against deep eyes. The market has no place for deep-eyed 
potatoes, because in peeling too much of the potato is lost. 

Under soundness there are one or two things we wish to con- 
sider. First of all, freedom from a hollow center. Big pota- 
toes sometimes are hollow at the center. You can tell by the 
sound if this is the case. Then there must be toughness of 
skin. If they are dug before they are ripe, the skin will not 
be so tough. A good many people dig potatoes while they are 
green. You save a little time and inconvenience but you hurt 
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yourself, the locality and the State, because as those potatoes. 
go out to the Boston and New York markets the people in 
those markets get the idea that our potatoes are all alike, and 
they discriminate against Maine potatoes. There are too many 
Maine potatoes going to those markets with skins that will peel; 
too many that are immature. 

In scoring for vitality, we consider the eyes, and the frequency 
of the eyes. ‘The potato should have strong looking eyes,—eyes 
that are vigorous; not shallow, but not of any great depth; eyes 
that show that there will be some growth there when the proper 
time comes. Then, from a study of the laws of heredity I do 
not think it pays to choose potatoes that have very deep eyes, 
because they have not the quality of prolixity. 1 am studying 
now 450 strains and by this time next year I believe I will have 
some data which I can present on that question. I think, judg- 
ing from other crops, that the potato that has a reasonable num- 
ber of productive ovans, or eyes, is the one that we should 
choose. Of course you know that this is not the seed but the 
root. It does not correspond exactly to ovans, but I think the 
laws of transmission should be the same. 

The last point to discuss is the quality for cooking. In our 
class at the University the other day we had just completed 
the study of the Green Mountain potato, and in the next period 
I had fifteen varieties of potatoes and two of each variety had 
been cooked. I said to the class: “How many of you think 
there is no difference in taste of different potatoes?’ Some of 
them thought there was not much difference, but at the end of 
the period they said that never in their lives had they thought 
there was so much difference in the taste. As a final illustra- 
tion I took one sample of each potato cooked, and there was 
all the difference in the shade, in the texture, in trueness to type 
and in flavor that there is between other products, even different 
samples of butter. ‘The Green Mountain and the Irish Cobbler 
were nice, dry, palatable potatoes. There were some others 
that were very insipid, and some rank and bitter. In choosing 
our seed I think we should take some of the potatoes and cook 
them and see how they taste, because I am convinced that taste 
is an heredity quality just the same as the character and growth 
of stock. In judging potatoes, notice whether they are nice, 
bright and clear, then take up the point of soundness, then reg- 
ularity and uniformity of size. 
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HOW'T RAISE BEANS AT UA PROBIT. 
By F. H. Morsr, Waterford. 


I have been raising beans for 30 years or more, and I have 
learned that they will not grow without something to eat, any 
more than any other crop. Another thing, the cheapest time to 
hoe a crop is before it is planted. We try to prepare our land 
very thoroughly for the bean crop. It is not a crop that will 
overcome witchgrass, like corn. Most of our beans are raised 
as a part of a regular rotation. We are troubled very much 
with witchgrass, and we plant beans one or two years with corn, 
until we get the witchgrass subdued. Instead of sowing grain 
as our neighbors do and seeding down in grain, we have planted 
beans and seeded down with beans. That, perhaps, you have 
never tried, and to tell the truth I have had to give it up, for 
this year we bought a bean harvester, and that tears the ground 
all to pieces. 

As I said before, we try to give our ground very thorough 
preparation. We intend to get the witchgrass very thoroughly 
conquered in the corn. In planting beans we use a two-horse 
planter. It is very essential when you use a planter that the 
rows are straight and an even distance apart, so that you can use 
tools to cultivate them. 

On land where the witchgrass and weeds have been thorough- 
ly enough subdued, so that you can use it, I have found nothing 
equal to the weeder to cultivate the bean crop. It must be used 
with judgment. It would not do to go out some cool morning 
and think you could kill the weeds and not kill the beans, for the 
beans would be brittle and you would break them off. In the 
heat of the day the beans will stand a good deal. This last sum- 
mer we lengthened out*the regular weeder head, so that it would 
cover four rows at atime. We cultivated the rows in that way 
until the plants were three inches high, but found we would not 
be able to keep the beans clean in that way. The question was: 
Would it do to use the weeder? We examined that piece of 
beans, and much to my surprise beans that stood 4 inches high 
had roots 15 inches long. I found that practically the roots met 
between the rows. 

Then the question came up: How could we keep the weeds 
down and not destroy so many roots as to hurt the beans? If 
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we do not have a tool that will do the work, we make one. We 
took our weeder and put a piece of plank on ahead, then took 
the spring teeth from the American cultivator—they are not 
shaped like the regular spring teeth—and put those on. Our 
rows were so even we could put them on and run over the rows 
and not disturb the beans. Instead of using the pointed teeth 
we turned them down, and they scraped the surface of the 
ground and turned the witchgrass over, and the little teeth com- 
ing on behind, made it look smooth and light and nice. 

We found we could go over three rows at a time, if planted 
314 feet apart, as we plant it. It is slow work going over one 
row atatime. The way we had this arranged, the weeder teeth 
were held up somewhat behind, and they barely scraped the 
surface without going to any depth. 

Most of you who ever raised any beans know that it is a back- 
aching job to pull them. We always did that by hand until this 
year. I have talked with a number of men about the question, 
and a man who came from Michigan this summer said he 
thought a bean harvester would work well here. We have a 
good many cobblestones, and I supposed a harvester had to be 
sharp enough to cut the beans off. We finally ordered a har- 
vester, and it did very good work indeed. We took our horses, 
and pulled two rows at a time. As we had several acres it was 
quite a saving. ‘This machine is made with two plates that run 
outside the rows and cut them and draw them together between 
the rows. Of course, there are more or less stones mixed with 
them, but we had two men following behind the machine who 
pulled two rows in toward two more; we did not pull them quite 
together in the first place, but after they were dry enough to 
turn.over we put four rows in one windrow. ‘That gave us a 
chance to drive between the windrows and pitch them on to the 
wagon. ‘ 

If you plant the yellow-eyed beans there will be white and 
black beans. With a little practice you can tell them by the 
growth. I go ahead of the pullers and pull out all the black 
and white beans. This year we threshed between 30 and 40 
bushels before I found a black bean. I find in doing that, and 
selecting the seed carefully, I reduce the number of black and 
white beans. The yellow-eyed beans usually stand upright. 
The black and white beans that grow from the yellow eyes, tip 
over, and the pods that have the black and white beans in them 
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have a reddish color, striped with black. The white beans are 
very much more prolific than the yellow eyes. If you keep 
planting the seed of the beans as they grow, in a few years they 
will go back to the black and white beans, because they are so 
much more prolific. I cannot tell you the percentage of black 
and white beans we get now, but it is very small. I think I 
have selected seed in that way three years. It is very encour- 
aging to me to see so much improvement in the crop with that 
little bit of labor. ; 

We let the beans stand until the leaves are about half off, 
when we cut them. In that way they will dry off, and most of 
the leaves will be off by the time they are put in the barn. If 
you have a mow fairly well ventilated you can pitch them into 
the mow without trouble, only do not tread them; do not stand 
on them to pitch them back; have something to stand on so that 
they will not be trodden down. One year we had quite a large 
lot. I stdod on them as I would a mow of hay, and when we 
came to thresh them the beans had settled down and we lost a 
lot of them by mildew and mold. 

Three years ago this fall we bought a bean-thresher. It is a 
very nice-working machine, but I got too small a size, and it 
dees the work slowly. It will thresh them nicely and clean them 
up, so that if you bought a barrel of the beans you would say 
they were ready for market. But we hand-pick them all. If 
anyone is going into the raising of beans to any extent, the thing 
to do would be for two or three to join together and buy a ma- 
chine of some size. With this one of ours, with beans well 
filled, we can thresh three or four bushels an hour. Last year 
I could do that myself without any help, but usually it takes 
two. This year we have more vines and find it pretty hard 
work for two to thresh more than that. It is a small machine, 
run by gasolene. It leaves the fodder in fine shape. We find 
the fodder is quite an item in our dairy work. It is not only 
a good feed, but I think it has a medicinal effect on the cows. 
For two years our bean crop was a failure, and we had more - 
trouble with our cows in the two years, from garget and other 
troubles, than for 20 years altogether. I think this shows that 
the beans have a good effect. 

I have met some people since I have been here who say that 
their cows will not eat bean pods, but ours do. We feed them 
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the first thing in the morning, and those cows are just as anx- 
ious, and will make just as much demonstration for those pods 
as for ensilage. Cows will almost always leave their grain to 
eat ensilage, and they will do that to eat bean pods. 

As to the variety of beans to raise, what might be best for me, 
may not be the best variety for you. The last few years we 
have raised the old fashioned yellow eyes, and have a special 
market for a certain amount. I have one customer who takes 
100 bushels a year. At the present we get double the quotations 
in Boston. I do not mean that we get double what they are 
quoted, but double what the net results would be to us. 

We have found, one year with another, that the bean crop 
has been a profitable one with us, more profitable than sweet 
corn. I think our land is sweet corn sick. We have raised it 
so long that the land does not respond. I really think that beans 
improve the land. I suppose it is on the same principle that al- 
falfa and some other crops improve the land. When we pulled 
the beans this year the roots were covered with those little nitro- 
gen gathering nodules. We have grown them because we 
thought we were planting something that would not sap the 
ground, and they have partially helped the soil. It seems to 
me that the bean crop prepares the ground for corn perhaps as 
well as to sow it to clover. 

Ques. What is your rotation? 

Ans. Up our way, two years ago, the winter and the dry 
summer following killed the clover. The rotation we followed 
up to that time had been corn one or two years, according to the 
land we planted it on, then beans, seeding with clover in the 
beans. Then we cut two crops of clover the first year, one the 
second year, and plowed in the second crop and planted to corn 
the following year. In using the bean harvester we cannot seed 
down in the beans, so I do not know what we shall do next. We 
have a piece that we raised beans on this year, and it is all ready 
for seed, and I shall sow it next spring as soon as the snow goes 
off, and apply a little chemical fertilizer with nitrate of soda, 
and see if I cannot get a hay crop next year. If that works 
well that is the plan we shall follow. 

QO. With the old fashioned yellow eyes what do you find the 
yield per acre to be? 

A. I do not think you could raise as many as you could of 
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the improved. We call 25 bushels per acre a good yield with 
the old fashioned variety. We cannot raise that every year. 
Two years ago we averaged that on six acres; last year we got 
a little over 20 bushels. This year I doubt if they average any 
more, although on the first setting of the pods they never looked 
so well, but the blight struck them. 

QO. What do you use for fertilizer? 

A. Mostly we mix our own chemicals. Three years ago we 
bought the ready mixed goods, but for three years we have 
mixed our own chemicals. The formula used for the last two 
years is: Nitrate of soda, 100 pounds; tankage, 500 pounds; 
bone, 400 pounds; acid phosphate, 600 pounds, and potash, 400 
pounds. 

QO. What kind of land do you get the best bean crop on? 

A. I think the bean crop with us has been very good about 
adapting itself to the soil, except for two years when we had 
some light land in pasture that we broke up, and they did not 
seem to pod very well there. As they got ready to fill, the dry 
weather came on and upset the filling. I think we only got 
about 10 bushels to the acre. 

Q. Which would be the better, a sandy or clay loam? 

A. If the sandy loam was not the kind affected by drouth, I 
think that would be better. Ours is what we call gravelly loam. 

Q. How heavily do you seed? 

A. With the old fashioned yellow-eyes it takes about three 
pecks to the acre. 

Q. What did the machinery cost? 

A. Our little thresher at that time cost $42.50 cash in Min- 
neapolis. The harvester we used is an attachment to the Amer- 
ican cultivator. That cost $10 delivered at our station. 
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OPPORTUNITIES FOR CORN BREEDING IN MAINE. 
By Dr. Raymonp PEARL, Orono. 


The time has come in American agriculture when the prac- 
tice of intensive methods must be seriously undertaken. In the 
history of the country up to the past decade we have been able to 
employ the most wasteful agricultural methods in the world 
without particularly feeling the evil effects of such practice. 
This ability temporarily to escape the consequences of a care- 
less and wasteful agriculture has been due to different circum- 
stances in different parts of the country. In the West there 
were always new and virgin lands to migrate to when the yields 
got low on the old ones. In New England when the farm 
ceased to pay by the “good” old methods one could work at day 
wages on the river, or in the shop, or teaming, or as a last re- 
sort take summer boarders. All these things, however, are but 
makeshift solutions of the economic problem confronting the 
farmer. The virgin lands are now all gone in this country, or 
very nearly so, and with increasing immigration and increased 
efficiency in the organization of labor, both from the laborer’s 
and the employer’s standpoint, the odd job laborer, part farmer 
and part something else, is finding himself in a worse position 
all the time. The summer boarder is at best an uncertain crop, 
expensive and difficult to cultivate. 

The true solution of the problem, and the one which far- 
sighted farmers who form seed improvement associations have 
grasped the import of, is the practice of a more intensive agri- 
culture. By intensive agriculture one only means farming in 
such a way as to get the maximum return off a given area of 
land. This means as primary factors, improved seed, and right 
methods of culture. Here lies the reason why we must prac- 
tice seed breeding, and the reason why this association has a 
work to do. 

Now all this which has been said is very well in its way per- 
haps, but after all pretty general. To get down to the ground, 
just what does corn breeding offer the Maine farmer? What 
are the opportunities in this direction in this State? Such op- 
portunities, it seems to me, lie open in two general directions. 
‘hese vate: 

1. The improvement of corn as a farm crop to be used on 
the farm. 
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2. The production of seed corn, both yellow and sweet, to 
sell not only in the State but elsewhere as well. 

Let us consider each of these propositions separately. 

The first proposition obviously refers to yellow corn. It in- 
volves two questions. 

(a) Is it profitable to grow corn as a grain crop in Maine? 

(b) Granting that it is, what profit may be expected to re- 
sult from special breeding of the crop? 

In answer to these questions let me present some figures. To 
answer the first question it is necessary to know on the one hand 
what it costs to grow a bushel of corn in Maine, and on the 
other hand what it costs to buy a bushel of corn in Maine. The 
difference will answer the question. 

Unfortunately there are no detailed figures in regard to the 
cost of growing corn in Maine. So then, what we shall have 
to do is to get some basic figures from other states and then 
make an estimate for Maine on the basis of these and general 
observations. Fortunately I have been able to get some figures 
which will, I think,.serve to establish an upper and a lower limit 
for the cost of growing corn, somewhere between which the 
cost in Maine may be considered to lie. 

First let us examine some data on the cost of growing corn in 
New Hampshire, a neighboring state, where general conditions 
are in many ways similar to our own. The following figures 
represent the cost to Mr. Joseph B. Cram of Hampton Falls, 
N. H., of growing an acre of corn. 


apwrinie Oo8 oe  e) o va Se eT aS $3.00 
Liaccowine Mie cascade os os 88 066i cia doce 2.00 
eed ids ooh ur te he Seat aesmees oo Sons .25 
Planing (hand), -.65 5 sesajcns fice ee 2.50 
Twice over with weeder .....:.......- 50 
Cultivating both ways four times 2.40 
Pigeme Once) 27s y.nc2. oe eras 2.00 
Prarvestilic Mears’ Hs. 0s See tek 1.25 
Cutting and shocking fodder ......... 2.50 
Hauhos- and, tiskine’ears os. o> «Aes = 3.00 
Heaniing Stodder’> ose huies Seay ee 3.00 

510. £ I Burh l  yrh ae ak i Renee a $22.40 


17 
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The figures allow nothing for manure or fertilizer, nor for 
rental of land, but they are considerably in excess of the aver- 
age on some other points. The land was plowed twice to kill 
witch grass; the hand planting was too expensive. 

The yield from this acre was 80 bushels of shelled corn. This 
makes the cost per bushel 28 cents. 

More accurate figures, but from quite different conditions, are 
the following taken from Bulletin 117 of the Minnesota Experi- 
ment Station. They represent the results of a very careful in- 
vestigation on cost of production: 


Cost of Producing in Two Minnesota Localities When the Ears 
are Husked from the Standing Stalks, and the Stover not Har- 
vested. 

Rice Co. Lyon Co. 


Seed enteda suctto. foor% eget .226 . 190 
Shelling wseed: tzp.ciatt. oft ace .026 .025 
Plowing Gi. of Sale tee aes 1.321 15178 
Drageing ic axetth aA. detdeiee 544 -439 
Planting (horse planter) ...... . 240 -255 
Cullevatigo™ 2.40 oe oe eee 1.806 1.453 
Weeding ti .: tebe sey sis mani. . 119 
Eluskirie twits. aiabe. olicks sat 3.456 2.473 
Machinery :costi 2... 02seh ee .549 537 
Land wental T.cuelt. tf spear 3.500 3.000 
Total. teen cee eee 11.658 9.662 
Vield *. oc cetmig ss oe eee 37.90 bu. "40. 2Zaene 
Cost per disnel” 2a ceases «21 at 


Cost of Producing Corn in Minnesota, When it is Shocked and 
Hauled in from the Field. 


Lyon Co 
Sed ss ie, ois, deckis ei cates tele nls ee .190 
Shelling seeds. ssi. « cst hee seer ee eee .025 
Blowing. sa; sa.08 < hieepeeteee eek e Lo ize 
Dhar GINS 9... a5 <<i26 sie Ae ee eee -439 
Planting (horse planter) ...........-- -255 
Cullinating: cas xc sue 55) oe ene ee 1.453 


Cutting (corn binder) .....<-.---+5.s .687 
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shocking and-bindinm/ 6°49 eesaedios 292 
TRIG +, 5, ovarce eae t. cavievaet See ee 302 
MeV cetUlstp ory 1 it chia « cen ate a en vo) (hE2003 
MaAChINGTy .COBE So .viatinstiv ce ded ee 1.448 
atid Genital 5:2 orsens Racca eee <4 43.000 

Votale eared leg a eae 10.265 


None of these Minnesota figures allow anything for manure. 


This is made a general charge against the farm and not against 
the special crops. Commercial fertilizer is little used in grow- 
ing corn in the West, and hence does not enter into the account. 
Here lies one of the chief reasons why they can grow corn 
cheaper than we can. 

None of these figures as they stand are directly applicable to 
average Maine conditions. The western figures are too low 
and the New Hampshire ones, in some respects too high. 

In the following figures I have attempted to make an esti- 
mate, on the basis of these figures, and of what I have observed 
of conditions regarding corn culture in the State, as to what it 
costs to grow corn in Maine. It is my belief that the result 
given isa minimum. ‘That is, I doubt if corn can in general or 
on the average be grown for much /ess than the amount given. 
Of course, in individual cases some farmer may grow, or think 
he grows, corn cheaper than this, but these are meant to be aver- 
age figures. 


Estimated Minimum Cost of Growing Corn in Maine. 


Seed tan, shelitio: sole focus e one ocue « wae $.25 
Manure and fertilizer ............ Syaasis 6.00* 
| Birch qin cae ee ENE OR Coe NTS resisters act 1.75 
TeaTLOwille”... «2% 2.2 sels brea eran nek = .50 
Plante fe. clae «trees aes mallee ior oleate 75 
Cultivating and hoeing ..............- 4.00 
Harvesting corn and stover ......... a) 2.50 
Hauling and husking ..........-+.--:: Z2E2% 
Tear: cenital’ $2. ws... cre wae Silas ieee : 4.00 
GEM Es ete ose ee) ee SAY Na S708 


aS aes ee : = he fertilizing mate- 
* In deciding on this figure, allowance is made for the value of t 

rials left in cHoaun for me benefit of the subsequent crops. It is doubtful if any farmer 

in Maine attempts to grow corn with an actual outlay of as little as $6.00 to the acre in 

manure and fertilizer. If he does his yield is pretty meager. 
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This represents a cost close to the minimum. If we add to 
the New Hampshire figures the same land rental charge, $4.00, 
and the same fertilizer charge, $6.00, we shall have a total of 
$32.40. This will represent something close to a maximum of 
what it ought to cost to grow an acre of corn in Maine. Of 
course it can be made to cost more, but ordinary average farm- 
ing ought to do it for this sum. 

Now an acre of corn cannot be expected to yield more than 
1 tons of dry stover. Reckoning the feeding value of this 
as $3.00 per ton (some authorities calculate it at never over 
$2.85) we have as the value of the stover $4.50. Deducting this 
from the totals we have, as the net cost of producing an acre of 
corn in Maine something between $17.50 and $27.90. 

The following table shows the importance of breeding and the 
use of improved seed: 


Cost of Production of a Bushel of Shelled Corn at the Indicated 
Yields in Bushels per Acre. 


If the corn yields at the rate per The net cost per bushel of shelled corn 
acre of will be between 
40 bushels shelled corn 44c and 70c 
50 bushels shelled corn 35e and 56c 
60 bushels shelled corn 29c and 47c 
70 bushels shelled corn 25e and 40e 
80 bushels shelled corn 22ec and 35¢ 
90 bushels shelled corn 19¢c and 3l1c 
100 bushels shelled corn 17ic and 28¢ 


It is clear enough from these figures what a great advantage 
it is to use improved seed corn. At the current market price of 
corn this fall, say 60 to 65 cents a bushel in Boston, there is not 
a great profit in corn growing for the man in Maine who raises 
only 40 bushels of shelled corn to the acre, no matter how eco- 
nomical his cultural methods. But if he uses improved seed 
from which he can get a yield of 60 to 70 bushels to the acre 
his corn is costing him only one-half what he has to pay the 
grain man for it. Here then lies one opportunity for corn 
breeding in Maine. 
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Let us turn to the second opportunity, the production of seed. 
While I have not at hand the figures for the present year’s pack 
we are safe in assuming that Maine stands at least third in the 
amount of sweet corn packed, among all the states in the coun- 
try. This industry creates a great demand for seed. Now one 
of the most important principles brought out by recent scientific 
studies on corn breeding is the great importance of what is called 
. local adjustment in seed corn. What this means is that on the 
average and in the long run corn planted from seed grown in the 
same locality and acclimated or adjusted to the conditions of 
that locality will yield more ears, larger ears and finer ears than 
will corn grown from seed brought in from somewhere else. 
This principle has been shown to hold true for yellow corn, 
and the work of the Station during the past four years with 
sweet corn shows beyond the shadow of a doubt that it applies 
to this crop as well. On the average the best sweet corn grown 
in Maine today is produced from Maine grown seed. Many of 
the packers have known this for a long time, but would not say 
so because they have not been able, try as they would, to get any- 
thing like enough Maine grown seed of high quality to plant 
their acreage. Does not this mean an opportunity for corn 
breeding in Maine? For high quality sweet corn seed the 
grower can get $4.00 per bushel at any time. The only extra 
cost of producing this is involved in two items: 

1. The extra brain work which goes into breeding a high 
grade product, rather than merely growing an ordinary one. 
This you can capitalize at what you will. 

2. The extra cost of curing, plus the shrinkage in value of 
the stover if it stands in the field till the ears are matured for 
seed. > 

A similar opportunity lies open in the breeding of yellow corn 
for seed. That the native flint corn of New England has de- 
teriorated during the last 75 years owing to lack of attention to 
its breeding no one doubts who has taken pains to acqaint him- 
self with the facts. At the beginning of last century agricul- 
tural fairs in New England were such in fact as well as in the- 
ory, and did much to stimulate the farmer to improve his crops. 
A regular feature of the fairs in those days was competition as 
to yields of crops, the land being measured and the yields deter- 
mined by disinterested judges. If one will take the trouble to 
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read the prize awards of New England fairs along about 1800 
to 1825 he will quickly find that in order to stand any chance 
at all in the corn competitions one had to get a yield of 100 or 
more bushels of shelled corn to the measured acre. This was 
with flint corn. How much of it will do that today? 

The general report from the recent corn show in Worcester 
was to the effect that the flint corn shown was seriously lacking 
in breeding. With the reawakening of interest in corn growing 
in New England there is already a great demand for improved, 
acclimated seed. This demand will increase markedly in the 
next few years. Does not the breeding of seed to supply this 
demand offer an opportunity to the Maine farmer? 

I hope that what I have said will serve in some small meas- 
ure to indicate that it is worth the while of the members of this 
association first to grow corn, and second to breed corn. The 
first great requisite of successful agriculture is to feed crops 
well. The second, and not less important, is to breed them well, 
so as to have something that it is both a pleasure and a profit to 
feed. 


Discussion. 


Ques. What about false rows, how can you breed them out? 

Ans. Well, I would take that to mean that the original sample 
of seed that you started with was not the best thing to start with, 
and I would start again. 

©. ‘There was one ear of an 8-rowed variety sent me that 
had ten rows at the butt. I put that where I knew where it was, 
but ought that to spread through the other rows? 

A. Yes, I think it would. This ten-row character might be 
spread by pollen of that row and could show in every other row 
in the piece. 

Q. Then it would have been better to have planted but nine 
rows, and left the other out? 

A. Yes, in view of the outcome. 

Q. They did not tip out good. The ears sent me were well 
formed as to tipping out, but there would be little snouts on 
mine? 

A. ‘That matter of tipping out is influenced by the conditions 
at the time of pollenation. With the best corn in the world, if 
the conditions are right (or wrong, as you may say) just at the 
time of the pollenation of the ears, you will get bad tips. 
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QO. What do you call right conditions? 

A. The conditions should be such that when the nelle is 
being shed, for a period of about a week you would have warm, 
sunshiny days, dry weather, and not too hot, so as to dry up the 
silk prematurely. Corn does not fill out on the tip for two main 
causes: On the one hand, there may not be enough pollen for 
all the silks, or, on the other hand, the silks may either not de- 
velop properly, or die before the pollen reaches them. If a 
piece of corn develops unevenly, so that you get an uneven dis- 
tribution of pollen in respect to time, you are apt to get a good 
many badly tipped ears. 

Q. Would you advise detasseling,—taking off the tops? 

A. That is a question in corn breeding. If you talk with a 
cattle breeder, as I happened to do this morning, and the talk 
turns on corn breeding, it seems, to the cattle breeder, to be the 
most ill-guided, ill-conducted thing in the world. On the ordi- 
nary plan of corn breeding you are controlling only the female 
line. The question has been considered a good deal by the 
plant breeders, and various schemes devised to control the male 
line or the sire in corn breeding. Perhaps the best method so 
far worked out for dealing with this problem is that which uses 
only one sire ear in the seed breeding plot. This sire ear is chosen 
because of its supposed ability to transmit good qualities, as in- 
dicated in several years of ordinary ear-to-row testing. The 
practice of persons following this method is as follows: 

If they find a pedigree strain or row of corn, planted on the 
ear-to-row method, that for two or more consecutive years 
yields considerably higher than the other rows, they come to the 
conclusion it has some good in it, and one or more ears are taken 
from it to serve as sire plants for the next year’s seed plat. A 
square plat is planted for seed. In the center of that plat are 
pianted the ears (or ear) which have been chosen to furnish the 
pollen, that is to be the sire plants. Then just as soon as the 
tassels are out and before the silks appear all the plants in the 
plat except these sire plants in the center are detasseled. The 
ears from the detasseled plants are saved for seed. This meth- 
od corresponds to the practice of grading up cattle with a pure- 
bred male. By this means you can control the male parent in 
corn. It has been shown that if you bring together in corn two 
unrelated strains you can get an increase in the yield. There 
have been figures published that give a very great increase. For 
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example, where two strains were crossed, each yielding in the 
neighborhood of 65 bushels, the resulting yield the first cross- 
bred generation was over 100 bushels to the acre. People who 
have done this work give much higher figures even than these. 

Q. Suppose you take that cross-bred seed and breed it again, 
what would you get? 

A. That is not to be done. Anybody who takes up this plan 
must be prepared to run on his farm all the time at least three 
corn plats so far apart that they will not mix. Understand I 
am not advising this plan as a practical thing, but bring it out as 
having a bearing on the question raised in regard to detasseling. 

Q. I would like to know about husking corn. In my expe- 
rience with the corn I have raised the husking costs as much as 
the rest of the crop? 

A. You will realize that my estimates are minimum ones. I 
deliberately put the price very low on husking. I agree with 
you that husking probably often costs more, and would like to 
have your opinion. In that estimate the charge for husking is 
$3. What do you think it costs you? 

Q. Well it costs me pretty close to $9. My corn crop cost 
me about 47 cents per bushel. . 

Pror. Hrrcuincs: Don’t you think that it makes quite 
a difference in the value of the land used? If one farm is worth 
$20 an acre, and another man is using land worth $100 per acre, 
there is quite an item to be considered. 

Dr. Peart: Yes, of course, that figures on the land rental 
charge, but I endeavored to make a fair average charge, con- 
sidering the land in Maine that is used for corn growing. 

©. How long can we continue to get an improvement in the 
yield of our corn? 

A. That is a hard question to answer. It seems to me that 
the question of the improvement of corn by breeding, in the last 
analysis, comes to the same basis as the improvement of any- 
thing else by breeding. We have to discover the ear, in the 
case of corn, which comes from a plant which has the ability to 
transmit its qualities. We must have the transmission of good 
qualities. With ear-to-row tests you get in the first generation 
such results as those shown down stairs; some rows that yield 
80 bushels to the acre, and some that yield at the rate of five 
bushels. The common assumption is that by planting seed from 
the 80-bushel row next year you will surely get a considerably 
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higher yield than the average of the year before. But all the 
actual figures, so far as I know, of the ear-to-row method of 
breeding, do not justify that assumption, so far at least as con- 
cerns the character yield. , 

What we have to do is to find that ear which will produce 
a high-yielding row, and the next year produce a high-yielding 
row again, and so on indefinitely. In other words, we must 
find the prepotent individual. We have tested in the Station 
work hundreds of ears and their progeny rows, and out of the 
hundreds we have found just one row that seems to transmit 
with certainty high yielding qualities. There were other ears 
that seemed in the first generation as good as that, but they 
lacked the ability to dominate, as it were, all the inferior strains 
that mixed with them in fertilization, and keep up the yield. 
I think the occurrence of such a prepotent corn plant probably 
happens only about as often as you get a great sire in trotting 
horses, for example, and the occurrence of such prepotent indi- 
viduals quite certainly is something that with our present knowl- 
edge man cannot control. When such a favorable variation is 
sent along by Nature what we want to do is to know how to 
take advantage of it and know how to perpetuate and not lose it. 

The practical question is: What method shall we follow in 
breeding corn? and today there seems to be nothing better than 
to practise the ear-to-row method. Anyone doing that, how- 
ever, must not be disappointed if he does not get the results 
expected right off. Do not be disappointed if when you plant 
the 80-bushel row it does not yield higher than the 5-bushel row. 

The next point to be considered, although I am not yet ready 
to give any positive advice on it, is the question of detasseling. 
Personally, I am in favor of detasseling alternate rows and 
taking the seed only from stalks that have had the tassel re- 
moved, thus preventing any self-fertilization. I am not guar- 
anteeing to you that this is going to raise your yield greatly, 
but I think it is a good thing to practise in connection with our 
ear-to-row method. It is, I believe, good practise to detassel 
barren stalks and suckers in the breeding plot. 

QO. Why not remove the stalk? 

A. You can, but detasseling is easier and you save the 
fodder. 
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SMALL GRAIN GROWING IN MAINE. 


By Pror. H. G. Betz, Orono. 


From the close of the Civil War to the early 80’s New Eng- 
land was famed for her production of small cereals. Wheat 
fields were found on nearly every farm and busy mills supplied 
the demands of the people with flour made from locally grown 
grain. But all this is changed. In the 80’s and go’s the open- 
ing up of fertile areas in the West made it possible for the 
western sons to lay down grain on eastern markets at a lower 
price than that for which their fathers could produce this 
commodity on the home farms. Hence, it was natural that 
the grain field should give place to the pasture or meadow, 
and even to the abandoned farm. But the pendulum is swing- 
ing back to the other side of the arc. Rise in land values, 
increase in the demands of a growing populace, and high 
freight rates have forced the price of corn, oats, and wheat 
up to a height that is almost prohibitive to the easterner. The 
time has come when he can again compete with profit in the 
raising of these much needed cereals. 

The climate of Maine is indeed somewhat severe for the 
growth of corn, but great hopes are entertained for the breed- 
ing of a corn that will mature in 90 to 110 days, which is about 
the limit of the average corn growing season of many of the 
fertile districts of this State. Small grains such as oats, wheat 
and barley, coming from the more rigorous climates of Europe 
and Asia, thrive under the conditions which prevail in 
Maine. Probably no state in this great Union has a more pro- 
pitious climate for oat growing than has our own Pine Tree 
Commonwealth. Moderately cool temperature, accompanied by 
abundant rainfall, are conditions that make good oats. These 
three cereals, moreover, prefer a medium clay to sandy loam 
soil in preference to soils rich in humus. Undoubtedly such 
soils which prevail in Maine are capable of producing good 
small grains if they are properly drained, and the crops handled 
in judicious rotations upon them. A clover crop should be 
grown and plowed under once in 3 or 4 years, on most of our 
fields. More cattle could be kept if more feed was grown and 
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as a result manure could be applied to the soil in greater quan- 
tities. Drainage, crop rotation, and application of barn dress- 
ing, and a limited amount of commercial fertilizer are keys to 
success in general farming in Maine. 

Great advancement has been made in the knowledge of grain 
growing since the time that Maine was famed as a cereal- 
producing state. As a consequence her farmers, who wish to 
undertake this commendable and profitable phase of farming at 
the present time, have not to take all the arduous steps that 
found place in the period between the grain-growing days of 
our forefathers and those of the present. Much has been 
learned about soil preparation and fertility maintenance. Still 
more has been learned about the varieties themselves. A glance 
at the accompanying chart (see table No. 1) will show new 


Table I—Valuable+Varieties of Oats, Wheat and Barley. 


Number Yield Weight Per cent 
of station Class. Name of Variety. per acre | per bushel hull 
tests. in bushels.} —pounds. of oats. 
3 Early OM OLSOUerterctsi sie nivleretatersiere 61.3 30.0 26.5 
2 90-100 Early Champion....... 34.8 29.5 30.5 
1 days. DAUD CHOY sc s\<i' o'e\eietelsicss 62.8 34.0 25.5 
3 Silvermine. «.. <2.) 41.2 28.5 28.0 
3 Late SIDGEIAN sits <ice enciswisio:s 86.9 81.5 27.5 
5 110-120 Swedish select......... 79.4 BPE 28.0 
2 days. MOAN OLS: cies a eictelo oie mice 68.7 34.3 22.0 
WHEAT. 
4 Winter. MurkeysRed is. ..csiacee es. 33.5 54.8 Hard. 
2 Dawson’s Golden Chaff 33.2 57.8 Soft. 
at Spring. TRO GAEAED Re wielereiciciclereisio. ek 34.9 60.0 Hard. 
1 Minin INO. 163 iis cie.0 ease 35.3 59.9 Hard. 
BARLEY. 
3 Hulled. Mandscheuriy cette 59.7 60.9 
2 Hulled. MICNSUWRY) iois.010%2 nse, <tels cise 49.1 52.1 
3 Hulless. Giuny Mave racists -teete 50.7 60.3 


named wheat, oats, and barleys which yield more grain of 
better quality than was generally possible in former times. 
Variety does count for a great deal in plant life just as breed 
and strain within the breed counts for so much in live stock. 
The tests of oats recorded in the chart, tests which were carried 
on by some of our leading American experiment stations, show 
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a difference of many bushels in yield per acre. Similar differ- 
ences are evident in the yields of wheats and barleys. All of 
these varieties of small grains have proven themselves to be 
of superior quality in actual tests. Any one of each type of 
grain is recommended for use on Maine farms. However, a 
more interesting test has been carried on at our own Experi- 
ment Station on its Highmoor Farm. This test has proven 
the Swedish Select oat to be an excellent late oat for Maine. 
One of the interesting studies in oats and one which means a 
ereat deal to Maine farmers is the study of the per cent of hull 
of the oats grown. A glance at the figures of the per cent of 
hull of the oats grown by the Experiment Station, those grown 
by the Department of Agronomy and those grown on the indi- 
vidual farms of many of the members of this association, will 
bring out the importance of such a study. On the demonstra- 
tion plots of the Department of Agronomy ten plots of oats 
were grown, varying in hull from 22 to 40%. Almost equal 
differences are noted in oats grown by the members of the 
Seed Improvement Association. What does such a difference 
mean to the farmer? Farmer A grows 1000 bushels of the 
variety of oats which has 22% hull. Farmer B grows 1000 
bushels of the variety that has 41% hull. Farmer A has as a 
result over 3 tons more feeding material in the shape of oat 
kernel than has Farmer B in his tooo bushels. Three tons of 
feed are worth looking after! It is important to note that 
over 80% of the members of the association are growing oats 
that test over 30% hull. There is room for great improvement 
yet. Equally important differences in varieties of wheat and 
barley could be pointed out, but we will leave this to another 
occasion. 

Can we raise winter wheat in Maine? We believe it is pos- 
sible if the following things are done: (1) If the land is well 
prepared by (a) thorough drainage, (b) careful and thorough 
tillage; (2) if the seed is planted early in the fall or in the late 
summer—not later than Sept. 1 for most parts of Maine; (3) 
if only seed of first quality is used. 

Now, why should Maine grow small grain? The 49th annual 
report of the Maine Central Railway records that 271,541 tons 
of grain—corn, oats, wheat and barley—were brought into the 
State for distribution in 1910. Beside this 77,405 tons of mill 
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Table I].—Maine’s Demand and Supply of Grain. 
(MILLIONS OF BUSHELS.) 


Oats. WHEAT. | CoRN. 


Maine Maine Maine Maine | Maine Maine 
needs. grows. needs. grows. needs. grows. 


7.0 4.5 5.0 -23 2.4 6 


270 AGRICULTURE OF MAINE. 


feeds and 67,081 tons of flour were also imported by consumers 
in Maine. Think of it! Over $5,430,820 going out annually 
for grain alone! Study the accompanying chart (see table 
No. 2) and note the quantity of grains our farm stock and poul- 
try consumed in 1910, and how nearly we met the demand by 
cereals grown on Maine farms. 

Most people will be surprised to learn that if the 60,000 
farmers of Maine grew 3 acres of wheat, yielding 30 bushels 
per acre, they would have 400,000 bushels of wheat more than 
the farm live stock consumed. If each farmer grew 10 acres 
of oats yielding 50 bushels per acre, Maine would have 
20,000,000 bushels of oats to sell! 

Not only must quantity be in the minds of the grain growers 
but quality should play a large part. Thousands of bushels 
of superior seed oats and feed wheat are being imported by 
Maine farmers from states 500 to 1000 miles west. We paid 
85 cents per bushel for oats last spring to a Wisconsin farmer 
who had 2000 bushels of selected Swedish oats for sale. We 
have personal knowledge of this same farmer having sold over 
1000 bushels of the same variety of oats in 1908 for 90 cents 
per bushel. Members of seed improvement associations of cer- 
tain of our states are making good incomes by paying attention 
to the quality of the grain they offer for sale as seed. No trick 
of advertising or cunning of trade mysteries is getting them 
trade, but good reliable goods, honestly selected, is bringing its 
merited return. ‘The opportunities for members of this asso- 
ciation to make good returns from such work were never 
brighter. You have heard of the profitable seed grain pro- 
duction of the Swedish people. Why cannot Maine farmers 
do equally good, careful work? 

It is our opinion that a diversified type of farming, except in 
such cases as where a farmer is located very near to a large 
city—diversified farming, practicing a good system of rotation 
of crops, and making a specialty of seed grain raising to a 
limited extent, would not only build up the fertility of our 
farms but would build up the pride of our farmers, and aug- 
ment their finances to an extent that was not deemed possible 
on the farms of this State. Not only would this be possible, 
but inducement would be held out for the establishment of 

zanufactories using cereals as raw material, to locate in this 
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part of the country. We have natural power in our waterfalls, 
intelligent farmers on our lands, upwards of 20 millions of 
people within a radius of 250 miles. 

Let us give more thought to raising grain of quality to supply 
such demands. 


REPORT OF COMMITTEE ON CORN ZONES. 


Your committee has met and considered the questions raised 
by Dr. Twitchell and has come to the conclusion that, in view 
of the importance of the questions involved and of the desir- 
ability in the interests of fairness of reaching as correct a dis- 
tribution of zones as possible, it is necessary to take more time 
for the settling of this matter than can be had at the present 
meeting. It has seemed to the committee that the most feasible 
way in which to approach this matter is to have prepared a 
tentative division of the State into not more than three zones. 
In making these divisions it is believed to be absolutely neces- 
sary to take account of soil, climatic and other local conditions. 
In view of these circumstances it seems necessary to have the 
divisions something other than straight parallel lines across the 
State. It is proposed that this tentative plan, after having 
been drawn up, shall be submitted to a number of representa- 
tive corn growers in different sections of the State for their 
suggestions; these suggestions can then be incorporated in the 
scheme and the final result prepared as a printed map of the 
State, showing the zone divisions, and a copy of this map 
placed in the hands of each member of the association in plenty 
of time for him to get his exhibits in for the next meeting 
of the association. At that meeting the whole question of the 
distribution of the zones can be discussed and any desired 
changes made. 

It is recommended, in accordance with these suggestions, 
that your committee be continued with the view of carrying on 
these suggestions and reporting at the next meeting of the 
association. 
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OUR PART IN IMPROVING MAINE AGRICULTURE. 


By C. S. Srerson, Master State Grange. 


It certainly affords me pleasure, as a representative of the 
largest organization in our State, to come before you and say 
a few words, and to give you as concisely as I can my idea of 
the position of the Grange in regard to the agricultural devel- 
opment of the State of Maine. I feel that I owe you an apol- 
ogy in that I have not had sufficient time to prepare myself for 
this evening’s program. 

This organization of the Order of Patrons of Husbandry 
from its earliest inception has stood for the promotion of agri- 
culture. Its idea has been from the beginning, and its aim 
and work, to educate and elevate the American farmer. Now 
we have a vigorous organization in Maine, consisting of about 
60,000 of the people of our State. It occurs to me that in any 
agricultural development, in any betterment along the lines of 
agriculture, and perhaps civic improvement, this organization 
ought to be a leader. It has been said in past years, and with 
some degree of truth I am willing to admit, that the organiza- 
tion of which I have the honor of being the head at the present 
time, has been devoting too much of its energies to the social 
feature or the social end of grange work, as we call it. When 
I was elected Master of the State Grange, I felt that, having 
this great organization in our State, having the great amount 
of money invested in grange property, the time had come when 
we ought to take account of stock, as it were, when we ought 
to ask ourselves the question, Does it pay? It occurred to me 
that the time had come when we ought to make this organization 
a very potent factor for uplifting along all lines of agricultural 
endeavor in our State. The criticism that I have mentioned, 
that we had been devoting too much of our energies and too 
much of our time in the social feature of grange work, per- 
haps was justly made; and in visiting the subordinate and the 
Pomona granges in the State of Maine, in season and out of 
season, I have had in mind and have given the grange organ- 
izations to understand that the cultivation of the social graces 
and the enjoyment of the social pleasures are to be commended, 
but any organization composed largely of farmers, as this organ- 
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ization is, that devotes all of its work and all of its time and all 
oi its energy to the cultivation of the social graces cannot long 
endure. We must do something that will commend our organ- 
ization to thinking people. Now I believe we have in our State 
the largest proportion of farmers that is found in the grange 
of any state. One person in every eleven in Maine at the pres- 
ent time belongs to the grange, and the grange organization 
in the future must, if it endures, if it maintains its present 
prestige, if it attains to greater heights, demonstrate that it 
is to be a leader as it never has been in the past. 

Mr. Chairman, it has been said that we are not doing our 
best in developing agriculture in the State of Maine. I believe 
it to be true, but by comparison we can look back twenty-five 
years and see that we have made great strides along the line 
of agricultural development. Any man who travels over Maine 
as I do, and who notices as he travels, may see that conditions 
in Maine are immeasurably better than they were twenty-five 
years ago, and I believe that we are just at the beginning of 
our possibilities so far as agriculture is concerned. And this 
organization, consisting of nearly 60,000 of the best people in 
the State of Maine, ought to be a leader along future lines of 
development. It has been said that the fruit industry in our 
State has been on the wane; it has been said that we are not 
producing as good fruit or as much fruit as we were ten years 
ago. Is this true? and if it is true, why is it true? I propose, 
so far as I can dominate the work, so far as I can formulate 
the plan of grange work in the future, that we in the capacity 
oi granges shall find out why this is true. We have an organ- 
ization, we have the grange homes, the grange halls, we have 
everything at our hand for promulgating this work, and so far 
as I am concerned and so far as I can formulate the policy of 
the grange in Maine, I propose that we shall be identified with 
every other organization in our State that is trying to promote 
agriculture. I care nothing for any credit which might inci- 
dentally come to myself. I believe that all petty jealousies, 
all rivalries, all envies, if you please, should be laid aside, and 
each and every organization in Maine shoud work together 
along a definite line toward a definite object for upbuilding 
agriculture in our State. 


18 < 
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Now, Mr. Chairman, I believe that every one of us believes 
in Maine. Maine is great in area and it is sparsely settled, 
and in proportion to the area of the State we have no great 
wealth like many other states. I believe there is greater room 
for independent operations, I believe there is greater oppor- 
tunity for a boy and a girl here upon a farm in the State of 
Maine, for future development, for getting the most of the 
good things in life, than there is in any other place to which 
I have recently been. 

I believe a man should have a good word to say for his State, 
for his county, for the place which he calls his home. In 
August of 1909, and several times previous to that, I went into 
Aroostook county and,I found that after I had crossed the 
border between Penobscot and Aroostook counties, I was obliged 
to talk about Aroostook county and about potatoes. In August, 
1910, I went into Aroostook county again, and I registered a 
sclemn vow that after I had got into the county I would not 
say anything about Aroostook county and potatoes, but I found 
that I had hardly got ten rods over the county line before I was 
obliged to talk about Aroostook county and potatoes. Nobody 
would talk to me about anything else. They even asked me 
how many potatoes I raised last year and the profit I made on 
them. I made up my mind that the people of Aroostook county 
would get up nights, and sit up nights, to shout for their county. 
That is what has given it prestige all over the State, and has 
spread its fame as far as the Union extends. 

Mr. Chairman, and friends, I want to say to you that I have 
had in the past, and have now, great faith in good leadership. 
! have great faith in those men who have made a special study 
along special lines of farm work and farm endeavor, and my 
observation teaches me this: that it is not always safe to pin 
your faith to leaders or to leadership. However well trained 
a man may be, however much he may know about certain spe- 
cial lines of farm work, it is not always safe to place your faith 
implicitly upon what he may know, because if my observation 
teaches me anything it is certainly true that every man is sur- 
rounded by certain conditions which surround no other indi- 
vidual man, and you and I who are members of this grange 
organization, many of us, ought to be in our individual capacity 
studying the conditions by which we ere surrounded and to be 
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able to make the most of them. I believe we can do so, and 
the grange organization of the future is to be a leader along 
this line of work. 

Do you know, the road problem in the State of Maine is of 
vital interest to*every resident of our State. Seventy per cent 
of the transportation question in Maine begins at the farmer’s 
front gate and it ends at the railroad station where the products 
of the farm are shipped away to the consumer. It is a very 
great problem. There is no one thing which can so promote 
agricultural conditions as having a better system of roads. 
And I say to you that I believe the way we settle the road 
problem in the State of Maine will have a great deal to do with 
the agricultural betterment of the State. It should be con- 
sidered first at least, from a commercial standpoint. I doubt 
the propriety, I doubt the good business feature, of building 
boulevards for automobiles across the State. I do believe in 
a better system of road building, and I do believe that this 
grange organization should be a leader in getting legislation 
enacted which shall give the farmer a better road over which 
to haul the products of the farm to the railroad station where 
they are shipped to the consumer. I believe that the grange 
should be a leader in conserving the natural resources of the 
State. How many of us know or realize the graft which has 
been going on in appropriating through crooked legislation or 
in some other way the great water powers of our State for the 
purpose of transmitting outside the State the electrical power 
for manufacturing processes. We have in our water powers 
a 60,000 horse power possibility without storage, and more 
than two million horse power with storage. The grange organ- 
ization ought to be and I believe will be a leader in conserving 
the water power of the State of Maine in the future, and there- 
by developing our agriculture. We believe in Maine; we be- 
lieve in its possibilities; we believe that, situated as we are, just 
at the doors of the best markets of the world, our agricultural 
possibilities are just at their beginning. We believe that they 
may be developed almost indefinitely, and with a clear assur- 
ance that the earnings will keep pace with the development, we 
believe that we can eliminate those factors which do not pay 
and develop those which do pay, almost indefinitely. We be- 
lieve in the future of our State. We want the boys and girls 
who are here in Maine today to remain in Maine and become 
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the future men and women of our State. We want them to 
remain upon the farms and take hold of the work where you 
and I leave it and carry it on and on as the years go by. Farm 
life and home life must be made more attractive and this grange 
organization from its inception has stood for better education, 
better church privileges and for a broader and nobler type of 
citizenship. It must be a factor, and will be a factor in making 
home life more attractive to the boy and the girl. 

I believe that it is possible in an educational way, for this 
organization, through its individual membership and the things 
which it can do in an indivdual capacity, to make the place that 
is a home in name a home indeed. When that time comes we 
shall have a new home in which there shall be no parlor or 
parlor bedroom with its system of cold storage. There will be 
a place where we can stay and read and sttidy and think, and en- 
tertain our congenial friends. And there will be a room where 
we can eat and be happy. This is all we need, but how we 
agonize and toil and suffer because we want more. The grange 
in Maine in the future is to be a leader in making just that kind 
of home and thereby promoting agricultural development in 
the good old Pine Tree State. We want the girls and boys to 
stay with us and if they can see the possibilities that are ahead 
in agriculture when rightly developed, we believe that many of 
them will have the inclination to do so. If it were possible I wish 
that I might say to them tonight that wherever they may be, 
under whatever conditions they may find themselves, in what- 
ever occupation they may be engaged, whether it be upon the 
farm, in the shop or factory or mill, whether it be in the manu- 
facturing industries or in the learned professions, however dis- 
couraging conditions are, it is always a laudable ambition to 
try to be worthy, to do something worth while. My desire in 
coming here tonight was simply to demonstrate that whatever 
may have been the conditions in the past, in the future this 
organization is to identify itself with and stand for those things 
which tend to make Maine a better place in which to live; to 
stand for and to be identified with all those organizations which 
are struggling so nobly to develop the grandest occupation that 
we have in the State of Maine, that of agriculture. 
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SATURDAY, DECEMBER to. 


FIELD WORK OF THE MAINE SEED IMPROVEMENT 
ASSOCIATION. 


By A. S. Coox, Maine Department of Agriculture. 


One of the greatest things upon which the success of the 
Maine Seed Improvement Association depends is the thorough- 
ness and carefulness which is exercised in doing the field work. 
At the present time, we have planned a great,future for this 
organization. We want it to mean more to the agriculture of 
the State, to the people of the State and to ourselves than any 
other association could mean. If we are to accomplish this, 
if is necessary to exercise the most thoughtful deliberation in 
building the foundation upon which we are to grow. It gives 
me a great feeling of satisfaction to be able to say, after study- 
ing the organization that would mean the greatest success for 
the farmers of America, that I believe we are started right. 
Now, if we are ever to realize our hopes and ambitions, it will 
be necessary to grow slowly. We must carefully plan our 
work and try to determine what the result is going to be before 
any steps are taken. Many other organizations of this nature 
have failed to do the work which they were organized to do. 
If by making a study of these we will be able to avoid such 
mistakes, it is certainly of advantage to do so. If every mem- 
ber will try to feel his share of the responsibility and govern 
his work accordingly, our association will be where we want 
it—at the head of all other such work. 

To me, it seems that the most important factor in building 
up this association is the field work. Its purposes are many. 
It is through the field work that we are going to establish a 
closer relation between the farmers and the agricultural insti- 
tutions that are co-operating with them. Unless there is some 
means of transmission by which each member can receive the 
benefit of work done by the other members, and of the thought 
put into the work by agriculturists, how can we expect to get 
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the best results? Without question, this has been one of the 
greatest things which has made a success of the dairy testing 
associations of the State. At the monthly meetings the mem- 
bers discuss their successes and failures, meet and become inti- 
mately acquainted with such men as Prof. Campbell of the 
University of Maine, and all this is of the greatest value. An- 
other important factor of the testing association work is the 
visits of the testers, who have the experience of thirty dairy- 
men doing business under practically the same conditions, be- 
sides a knowledge of their own business. 

More definite information regarding care, management and 
yields of all things related to farm crops must be obtained. This 
has been one of the most serious handicaps experienced by the 
agriculturists of our State; until this information is obtained, 
we can accomplish nothing. It is only through efficient field 
work that this can be obtained, and I believe you will all realize 
the importance of this when you have seen some of the data 
already collected. To gain this information which actually 
exists, without any extra exertion from the farmers, all that 
is necessary is to record it. The time required to do this is 
small and I am sure that every member who realizes the possi- 
bilities of the association will keep the records in detail. The 
benefits financially and educationally will be measured by the 
thoroughness of this work. 

In order to comply with the purposes of the association, it is 
necessary for each member to be visited by a representative of 
the association or of one of the institutions co-operating with it. 


WORK IN WISCONSIN. 


During my vacation I had the opportunity of visiting the 
Wisconsin Experiment Association. This, as many of you know, 
is proving to be one of the most efficient associations of its 
kind in America. It was organized in 1901 and has been grow- 
ing very rapidly since that time. One of the peculiarities of 
this association is that its membership is limited to only those 
men who have taken some course at the State Agricultural 
College. This proves to be an inducement for young men to 
attend the college, as the apparent benefits received from asso- 
ciation work will be of financial value to them if they can be 
admitted to the association. Owing to the fact that each mem- 
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ber of the association has taken some course of study at the 
State College of Agriculture, they are much more familiar with 
plant selection and breeding, and realize to a greater extent the 
value of pure seed. The greatest proposition before the Wis- 
consin Association at the time of its organization was one simi- 
lar to that which faced the Maine Seed Improvement Associa- 
tion. Difficulty was experienced by the farmers of the State 
in obtaining high-yielding strains of corn and different grains. 
Great variation was found in yields; uncleaned and impure 
oats were used for seed, and great difficulty was experienced 
by the farmers in the State in obtaining varieties of corn that 
were high-yielding and would mature under their conditions. 

There is one special feature to which I desire to call the 
attention of the members, and this is the work the Wisconsin 
Experiment Station and Wisconsin College of Agriculture have 
done in assisting the association. Prior to the time the asso- 
ciation was organized, the college had done breeding work with 
barley for a term of four years. A superior strain was isolated 
and as soon as the association was organized, samples of this 
seed were sent to the members. The same thing will apply to 
their method of improving corn. It was necessary for each 
member of the association who obtained this pure seed to keep 
a record of its growth and to keep the variety pure. As a 
result, great things have been accomplished by the association 
since 1901. About two-thirds of the acreage of barley raised 
by members of the association is of that variety with which the 
Experiment Station was doing breeding work. This is yield- 
ing about 20 bushels more per acre than the common local 
variety. 

In talking with Prof. Moore, secretary of the association 
and the man who organized this work, he said, ‘““This work you 
have started will mean millions to your State, but you must 
grow slowly.” 

Many of the members of the Wisconsin Association are young 
men just starting in farming for themselves. Prof. Moore 
telis me that many of the members have been elected to the 
Legislature for the year 1911. This, you see, will strengthen 
the association and at present they can get almost anything 
they ask for from the State of Wisconsin. Prof. Moore re- 
ceived a letter while I was in his office from a seed company 
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in Nebraska, ordering 15,000 bushels of barley. This barley 
was sold at a price about 100 per cent larger than that of the 
local market. You will readily see the financial benefits the 
members are receiving. This was not an unusual occurrence, 
as the same thing holds in the case of corn and other grains. 

The importance of the work in Wisconsin is impressed upon 
one very forcibly when through a study of the work one dis- 
covers the real value this association is proving to the boys of 
the State. The majority of the membership is made up of 
young men and includes boys as young as 12 or 14 years of age. 
Many of these boys have entered into some kind of a business 
proposition with their fathers for raising seed corn or seed 
grains. One in particular with whom I talked while there, 
had cleared $900 in the year of 1909 from sweet corn selected 
from a field raised by his father. The Wisconsin Experiment . 
Association furnished the seed and the boy made the selection. 
The seed was then sold through the association. 


DETAILS OF FIELD WORK. 


The importance of keeping the remainder of the seed ears 
after using what was required for seed, was not made plain 
enough last spring, and as a result only two members have these 
left.. This corn is on exhibition in the association exhibit now, 
and with it, a representative exhibit from each of the ten rows. 
It is very interesting to note the difference in the way individual 
ears have reproduced themselves, both in ear conformation and 
yield per acre. The pedigree which we will have of this corn 
in a few years from now will be much more comprehensive and 
instructive if we have the seed ears of each year’s planting. 
In planting their plots by hand, some of the members made the 
mistake of planting too deep. As a result, some plots planted 
at the same time as the field crops did not appear above ground 
until long after the field corn. This proved in many cases to 
be a serious handicap and it was thought by some members to 
be due to the quality of the corn instead of the fact that it was 
planted too deep. E 

The importance of keeping the experimental plot at a suffi- 
cient distance from other corn, to prevent it from mixing, has 
not been understood during the first year’s work as it will be 
in 1911. The corn used for breeding work during the past 
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season has not been superior to many of the strains of corn 
raised by members. For this reason, it was not as important 
to prevent mixing, but the members who make the selections 
from their best rows of seed for next year’s work should be 
very careful to plant at a sufficient distance from other corn. 
In isolating a superior strain, it must not be allowed to mix 
with other field corn. 

In general, the experimental work with corn during the past 
season has been very satisfactory. The plots, as a rule, have 
been conducted according to the detailed plans sent out for this 
work. 

There is only one more matter to which I believe the atten- 
tion of the members should be called. This is the filling out 
of the report blanks as the season progresses. I wish each 

nember might realize the importance of keeping these report 

blanks in detail and also the importance of recording this infor- 
mation as soon as it can be obtained. When a request is re- 
ceived from a prospective purchaser regarding the seed the 
association might have for sale, the greatest recommendation 
that can be given any member is a neat, well kept report blank. 
This, in addition to a report made by the representative who has 
visited the members, will certainly be of great value. 


RESULTS OF FIELD WORK. 


Some reports have been received from the members of the 
association of the experimental work that has been done during 
the past season with corn. Each blank that is received seems 
to show more and more plainly the importance of this work. 
Much has been said and written by agricultural authorities 
upon the variation in yields from different strains and individual 
ears of corn. These facts are all supported by report blanks 
that have been received from members. In one case you will 
note that the total yield per acre on row number I was 127 
bushels, while the yield of corn fit for seed purposes was 82 
bushels. 

In row No. 4 of the same experimental plot, with a total 
yield of 120 bushels of corn, there is none fit for seed purposes. 
Row No. 10 has a total yield of corn exactly the same as Row 
No. 1, and while No. 1 has 82 bushels of corn fit for seed pur- 
poses, No. 10 has only 7 bushels. As you will see by other 
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report blanks, this is not an exception, and the difference in 
the way individual ears reproduce themselves is certainly very 
evident. Another very interesting thing regarding this experi- 
ment work is the relation of the germination test to the yield 
of corn. The ear of corn used for planting Row No. 1 germi- 
nated 100% in four days, while that of Row Nos. 9 and Io, 
yielding 5 and 7 bushels of corn fit for seed purposes, required 
seven and eight days to germinate 100%. 


NEW ENGLAND CORN EXPOSITION. 


Upon the invitation of the New England Corn Exposition, 
the Maine Seed Improvement Association made an exhibit at 
Worcester. This exhibit attracted a great deal of attention, 
as it was the only organization of farmers that exhibited on 
the grounds. All of the other exhibits from the different states 
in New England consisted of experiment station or agricultural 
college exhibits. These contained no material grown by farm- 
ers; nothing except that which was furnished by the insti- 
tutions themselves. This being the case, it is not to be won- 
dered at that the association’s exhibit attracted a great deat 
of attention. Many of the men from different experiment sta- 
tions and colleges who were there with exhibits, expressed a 
great deal of surprise when told that the Seed Improvement 
Association exhibit was sent in by farmers. This led to many 
inquiries regarding the plan of work of the association. 

Another thing which is of the utmost importance to our 
members was the prospective purchasers who visited the booth 
at Worcester. It was a great surprise to me to find that so 
many seedsmen and farmers of the New England States are 
desirous and willing to pay seed prices for seed that is as rep- 
resented. ‘This impressed upon me very forcibly the importance 
of establishing some system whereby the association could mar- 
ket its product. After giving the matter considerable thought 
it seems to me that the success of the association depends more 
upon this matter than any other. I believe all orders for seed 
should be taken to the association headquarters, in order that 
a record may be had of all seed sold. This is certainly a case 
where the minority should have something to say. The honest . 
members, who put material on the market that is just as it is 
represented, must be protected. This can only be done by 
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enforcing the strictest discipline. The association cannot afford 
tc have members who put inferior seed upon the market. The 
Wisconsin Association has had some experience on this line, 
and in their last annual report mention is made of complaints 
that have come to the organization that inferior seed has been 
sold. Another organization, doing similar work to this, has 
sent seed into our own State containing weed seeds and much 
foreign matter. These things can and must be avoided if the 
possibilities that are open to us are ever realized. 

A great deal of credit is due the members of the Seed Im- 
provement Association for the interest they have taken in the 
work during the past season. ‘The way in which they have con- 
tributed to both the exhibit at the New England Corn Exposi- 
tion and at the annual meeting, is certainly appreciated by the 
men who are so vitally interested in the success of the Seed 
Improvement Association. It proves that we are establishing 
a foundation upon which the association will grow to mean as 
much to the agriculture of the State of Maine as we desire it 
to mean. 


FUTURE WORK FOR THE SEED IMPROVEMENT 
ASSOCIATION. 


By A. P. Howes, Palmyra. 


I want to say that I believe this Seed Improvement Associ- 
ation is the most wonderful and the most helpful organization 
that has been established in the State of Maine in the interests 
of the farmer. Dr. Merrill has opened up to us a vision, or 
rather he has given us ideals. He has given us certain stand- 
ards which he thinks the association should live up to. One 
of the duties of the association is to keep the boys and girls 
upon the farms of Maine. It is the duty of this association to 
a large extent to help to do that by giving them some of the 
best seeds of corn and the various kinds of grain and getting 
them interested in the growing of these crops. I believe we 
should commence with our public schools. The boys who are 
ten or twelve years old, who are going to our common schools, 
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should be interested through the teacher to have little plots of 
land and grow corn or some other crop, and watch its growth. 
The father should give the boy time to take care of it and let 
him have what he can get out of his plot of land, and so in- 
crease from year to year. 

Another point I would make is that the members of the asso- 
ciation should specialize upon one or two crops—not more than 
two at the outside—and breed up something that is excellent. 
And if we are general farmers, as I believe most of us are, not 
making a specialty of any one crop, we can purchase of some 
members of the association some of their superior strains of 
seed that we need to carry on our general farming. I would 
also make this suggestion—that the association should appear 
before the Legislature this winter and have the law amended 
so that all seeds brought into this State and all seeds grown in 
the State and offered for sale should be guaranteed as to vital- 
ity. We have a guaranty now as to purity and we need one 
regarding vitality. For instance, take the grass seed. In a 
great many instances 25 per cent of the grass seed that is bought 
from local dealers does not come. I am going to say that in 
some instances the proportion is greater than that. And what 
is true of grass seed is undoubtedly true of many other seeds. 
The association has not as yet taken up anything upon the line 
of the production of garden seeds, such as cucumbers and pole 
beans, but I believe there is a great opportunity in that line. 
We buy a little package of cucumber seeds, and pay four or 
five cents. There is an opportunity for the farmer to raise 
the seed that is necessary to make a nice little fortune out of 
a small piece of land, by raising cucumber seeds true to name 
and guaranteed as to their vitality. 

Undoubtedly the association will take up sooner or later, 
when we have acquired seed ready for sale, the idea of having 
seed centers where our seeds may be all put together and there 
offered for sale. Probably that is not possible at the present 
time but it will be later, and in connection with this I am inclined 
. to believe that the farmers should have a uniform price on the 
different kinds of seed. 

There is one trouble with the farmers of Maine. They have 
always told openly what it cost them to produce their farm 
products. The manufacturer does not tell you how much it 
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costs him to produce a yard of cloth. You could not find out 
if you wanted to. That is one thing that hampers us as farmers 
and keeps our prices down. The buyers know absolutely what 
it costs us to produce our products and they will give us only 
a small margin above what it costs to produce the articles upon 
the farm. 

I have just one more point to mention, and that is in regard 
tc beans. This matter was quite thoroughly discussed by Mr. 
Morse yesterday. I believe the association should adopt a type 
of old fashioned yellow-eyed beans. Possibly it may be ad- 
visable to take two or three strains. I believe we have three 
different types on exhibition here. I got a peck of what was 
termed old fashioned yellow-eyed beans and planted them. I 
took everything out so that they were all typical, had the same 
markings and were of uniform size. When we harvested the 
crop this fall I found that they had begun to run into another 
form, with quite a little yellow on the beans; and in addition 
to that, I found a lot of small white beans. I have a kind of 
old fashioned yellow-eyed beans that I have raised for the last 
ten years, and every spring I have picked out all the white 
beans and all the colored beans, and have got those at the pres- 
ent time so there are but very few white beans and some years 
no colored beans at all among them; and the white beans that 
have appeared in those of our own raising are the long kind, 
not the pea bean as in those that Mr. Hunton gave me. From 
those which Mr. Hunton sent me-I had 24 rows; 16 rows were 
pianted with sweet corn and 8 rows were planted by themselves, 
side by side, in the same soil, in my young orchard. On the 
16 rows planted with the corn there was no rust. The beans 
in the eight rows planted by themselves had commenced to 
rust,—not enough to damage the beans but the pods had rusted. 
I always plant beans with my corn for two reasons: First, I 
am not sure of the sweet corn crop, and, secondly, I am sure of 
the bean crop, and they never rust. If this association can 
breed a variety of beans that will not rust it will be of great 
assistance to the farmers. I do not know whether it is possible 
or not, but it is something that ought to be carefully considered 
by the association and worked out so that the farmers through 
the State can have the advantage of it. 

We should raise the very best seed we can and put it upon 
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the market and stand behind it and have it backed by the Seed 
Improvement Association. Then we should not be ashamed 
of the seed and should have something worthy of the State of 
Maine. Her motto is “Dirigo,” I lead, and let us live up to 
that. 

JouHN PrAsE—In regard to the future work of the associa- 
tion, my idea is that we should do a few things and do them 
well, and that we ought to concentrate our efforts, in a certain 
measure, upon the staple crops because the improvement in 
them will benefit the largest number of people. These should 
be corn, potatoes and oats, also beans and perhaps barley or 
some of the crops that are grown in the northern part of the 
State and not here. We might also take up some experimental 
work in the different parts of the State with some of the newer 
forage crops, like alfalfa and the legumes, because of their 
great value as fertilizers, enriching the soil by means of their 
nitrogen-gathering properties. We might also take up some 
experimental work with wheat. There was a time when we 
could grow wheat here in Maine. I can remember a time when 
all of our neighbors grew at least their own bread stuffs—that 
is, wheat enough to supply them for the year. And I find that 
there are many poultrymen who, since the price of wheat has 
been high, have been turning their attention to the growing of 
this crop for poultry. So far as I know, we have not any 
standard variety that would be suitable for this part of the 
State. It seems to me there‘is a chance for the association to 
take up a little demonstration work along that line. So we 
might go on and take up a number of things, but in general it 
seems to me that the work of the association ought to be con- 
centrated upon staple crops because that will bring the greatest 
good to the greatest number. 

Dr. Peary—I would like to say just a few words about some 
of the work that the Experiment Station is doing along lines 
connected with the work of this association. As you know, we 
have been working for some time with sweet corn. That work 
was taken up because of a demand from a special class, the 
sweet corn packers. We have also been carrying on some work 
with yellow corn but are not ready to say anything about that. 
We began this year, as many of you know, to experiment with 
oats. This work consists merely in a variety of testing experi- 
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ments, the purpose of which is not primarily or solely to test 
varieties but to furnish the basis of an extended work with oats 
by selection, with the idea of discovering new and valuable 
strains which should yield higher and be adapted to our con- 
ditions. That is to say, the object of the work is precisely the 
same as that of the work which Mr. Cook has spoken of in 
connection with the Oderbrucker barley in Wisconsin. We 
have selected out of the variety test plots this year about 500 
individual oat plants which seem to possess particular merit 
for one reason or another. Each one of those will be planted 
separately next year and an account taken of the various char- 
acteristics of the resultant plants. We shall probably find a 
small number that will possess some merit and will be used for 
carrying on further work. It is impossible to tell in this sort 
of work when we are going to find out anything, as I tried to 
bring out yesterday in talking about corn. There is no way 
that we know of, by which we can force the issue. I merely 
want to bring to the attention of the association the kind of 
work the Experiment Station is trying to do. One other line 
which is to be taken up shortly is in accordance with the sug- 
gestion of Mr. Pease, some kind of work with wheat. 

L. S. Merrirt—I am glad Dr. Pearl mentioned the work of 
the Experiment Station, because I want to leave with the asso- 
ciation as a last impression the fact that we have in our State 
now, in connection with this association work, a co-operation 
between the agricultural organizations and institutions, and we 
ought to encourage that. You have a statement made by a 
representative of the Director of the Experiment Station, out- 
lining the work that they have already begun and propose to 
do, not only for the farmers of Maine but primarily as an aid 
to the work of this organization. You have had stated to you 
by Prof. Bell, representing the president of the University in 
this particular, that he had been authorized to organize some 
demonstration plot work and carry on check tests with the mem- 
bers of the association. Of course this will be of educational 
value to the students of the institution, but far and away beyond 
that will be the interest of the people of the State when they 
visit the institution and the educational advantages it will be 
to those visitors, and then the co-operative assistance extended 
to this association. In addition to this we have the assistance 
of the Department of Agriculture; and I shall always regard 
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it as one of the greatest privileges I ever had, to present to the 
agricultural committee of the last Legislature, over which our 
friend here, Senator Howes, had the honor to preside as chair- 
man, the needs of just such work as this. And I shall always 
consider it €xceedingly fortunate for the agricultural interests 
of Maine that we had upon that committee such men as our 
friend here, who appreciated the need of this work and voted 
tc support it, and instructed their chairman to present a bill to 
the Legislature to secure the funds. Here was one instance 
in which the agricultural committee of the Legislature was 
taking the initiative, in presenting to the Legislature measures 
that will be of practical importance and interest to the people. 
This money was placed with the Department of Agriculture, 
and to my mind, as I helped to shape it up at that time, and as I 
have seen all the way along, each one of these three—the Ex- 
periment Station, the College and the Department of Agricul- 
ture—has an exceedingly important part to play in the encour- 
agement of this work, if it is to be successful. We want to dis- 
possess ourselves of the idea that in the actual improvement 
of seed, and the improvement of the crops, we can walk entirely 
alone. We need the help of everybody, and we want to en- 
courage the idea that this is a state-wide movement and we 
want all the agricultural forces of the State to stand behind 
one of the most progressive steps that has ever been taken in 
the State. We want to eliminate all ideas of jealousy in the 
work. We want to give to each one his full share of credit, 
and we do not want to attempt to divert from each one his 
own special duties, but we want to co-operate. I think Mr. 
Redman, who is an enthusiastic co-operator, is on the right 
track. He always has up two or three banners, “Co-operate.” 
You cannot get away from that word. I think we want to 
keep it in mind all the time, even if it is not placed on the wall. 
We each have a work to do,—the members, the Station, the 
College and the Department. 

Officers were elected as follows: President, W. G. Hunton, 
Readfield; vice president, John Pease, Cornish; secretary, L. S. 
Merrill, Orono; treasurer, C. M. White, Bowdoinham; execu- 
tive committee, the president and secretary, ex-officio; A. P. 
Howes, Palmyra; J. H. Cook, Presque Isle; Geo. M. Twitchell, 
Auburn; Frank Lowell, Farmingdale; C. S. McIntire, East 
Waterford. 
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REPORT OF COMMITTEE ON RESOLUTIONS. 


In view of the remarkable success of the officers of the Maine Seed 
Improvement Association in presenting to the public the great need 
of seed improvement in this State and the work already accomplished 
in this direction, as demonstrated by the beautiful exhibit at this ses- 
sion, and realizing that the future success of the work will depend large- 
ly on the aggressive policy of the association, therefore be it 

Resolved, that we recommend that the executive committee present 
our needs to the next Legislature and use their utmost endeavors to 


secure an appropriation of not less than $500.00 to forward the work of 
the . association. 


Resolved, that the association favors a conference of representatives 
of the different agricultural organizations of the State and that the 


President appoint one or more delegates to attend that conference— 
same to meet as early in 1911 as possible. 

Resolved, that the thanks of the association are extended to the City 
Government and Board of Trade for the interest they have taken in 
the work of the association, for their generous hospitality in tendering 
the use of the City Building, and other courtesies. 

Resolved, that we hereby express our appreciation to the railroads 
and hotels for the special rates and privileges which they have given. 


Respectfully submitted, 
CuariEs §. Pope, 
C. M. Wuire, 
JOHN PEASE, 


Commuttee on Resolutions. 


L. S. Merriti: I omitted to say to you, in behalf of Di- 
rector Woods of the Experiment Station and in behalf of the 
College of Agriculture, when I was speaking of the field work 
that is going to be done by these institutions, that sometime dur- 
ing next summer we would like to have you, as an association, 
visit these two institutions, so that you may be there while the 
field work is on, and while the breeding work at the experiment 
farm is on. In addition to the field work, the comparative 
tests of varieties, there will be several hundred actual breeding 
plots. The present year individuals have been selected out 
of the demonstration work and next year from those individ- 
tials several hundred will be selected; so that if the farmers 
should have a Field Day they would have an opportunity to 
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see what actual breeding work is, in comparison with growing 
work. At the University we shall have this plot work which 
will be just what you men are doing. We want you to come 
and see what the college is doing. A gentleman from Win- 
throp came over to Orono a short time ago, with a special com- 
mittee, and he said to me: “Mr. Merrill, I am amazed at the 
work that is being done by the College of Agriculture.” We 
are having some splendid men come into the institution at the 
present time. We want you to come and see what we need to 
carry this work on. It is a growing institution. It is growing 
in its possibilities to the young men. Then we want you to 
come and see this plot work. Here is an opportunity then for 
two field meetings sometime during the summer. I am sure 
that most of us hope that the work will go on along the lines 
which have been followed, and while we are to lose the services 
of some of the men, I am confident that they will be replaced 
by others who are enthusiastic and earnest and will do live, 
progressive work. 
Voted to adjourn. 
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BALANCE SHEET OF JOHN M. DEERING, SECRETARY, STATE 


OF MAINE CATTLE COMMISSION. 


Gasngom-hand Wee: 1, TOOS ~~... 4 ows. e os cto eas $ 142 07 
Received from State Treasurer, 1908 de- 


CIEMGN se tines ee cctS eer mete sie ain oe led eRe 21,823 18 
Received from State ‘Treasurer, 1909 ap- 

PLO PLLALIOMG faciaaarta thee ke Seley Pune Caer ee 50,000 00 
Received from State Treasurer, I910 ap- 

(NICO pDIn Ne kn aig ne Gece eer eee oC Ct oe ee ee 50,000 00 
Received from the sale of hides, 1909 ........ 1,230 29 
Received from the sale of hides, 1910 ........ 1,451 37 
Paid out on account of 1908 deficiency........ $21,810 68 
Paid State Treasurer, cash on hand Dec. I, 1907 54 41 
Paid out 1909 appropriation, on vouchers ap- 

proved by the State Auditor ................ 50,000 00 
Paid out I910 appropriation on vouchers ap- 

proved by the State Auditor ................ 50,000 00 
Paid out the balance of the 1908 deficiency.... I2 50 
Paid the State Treasurer for the sale of hides. . 2,687 66 


Gaston hand: Weck) Tomes gs naan ae ots 
Regular appropriation for the two years, expended 
Balance of the 1908 deficiency, expended 
Amountor dehcteticy Cheatede. os eeet mci ae eee teres ee 
Total amount of business for the two years............... 

There have been destroyed during the two years, 


®) @i0}(0)')..0)\) 8) 0),0, a a), 01018. 810 


Grade Cattle. Pure Bloods. Horses. Sheep 
2,786 146 165 5 
Bao Pade Ate HOOSE oc 5 has nye conn seo ee $93,057 73 or 
£46 Pare Blood (Cattle) "cost (220222. 5,959 00 or 
POSSE arses: CORE NTS tees. SU 4,008 00 or 


B SHES, COSEs a ny tae seh 8 ruber 20 00 or 


$124,653 81 


$124,505 25 


I2 50 
45,296 77 
145,309 27 


Total. 

3,102 

$33 41 each 
40 83 each 
24 29 each 
4 00 each 
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Commissioners, F. O. Beal Services..... 3,240 00 
Expenses .. 1,328 22 

F. S. Adams, Services..... 2,712 50 

Expenses ... 1,821 81 

J. M. Deering, Services..... 2,795 00 

Expenses ... 1,257 09 

Veterinarians, Services..... 19,088 28 

Expenses ... 5,003 04 

Labor for disinfecting .... 2,121 40 

‘Tuberculin and all other supplies ........ 1,778 (ere) 
Postage, stationery and printing ......... I,IIQ 20 
$145,309 27 


During the two years, there have been destroyed at Brigh- 
ton, Mass., by the Massachusetts authorities, 143 head of cattle 
costing $4,803.18 or $33.59 each. 

Of this number, 30 were destroyed under the old law of 1908 
and cost $750.00 or $25.00 each. 

The other 113 head were destroyed under the new law of 
1909 and cost $4,053.18 or $36.00 each. 

All of the 113 head were appraised at $50.00 each, and the 
salvage under the meat inspection law of Massachusetts 
amounted to an average of $14.00 each. 

Under a similar law in Maine, the salvage on 2,789 head 
might reasonably be expected to return to the State at least $10 
per head or $27,890, which at present has to be buried in the 
ground for want of a meat inspection law. 

It will be noticed that more cattle have been condemned and 
destroyed in the last two years and more money expended, than 
in any previous two years’ period. One part of the new law that 
has caused an increase in expenditures is the rise in the val- 
uation of cattle from one-half, under the old law, to a full mar- 
ket value under the new law, at the time of condemnation. 

Two thousand seven hundred eighty-six grade cattle under 
the old law would have cost only $69,650.00, whereas under the 
new law, the same have cost $23,407.73 more, besides an added 
stimulus to the business. 

The increase in appraisals has caused dairymen all over the 
State to call upon the Commissioners to investigate their herds. 
The increase in compensation for condemned cattle has caused 
the owners to look more closely after the health of their ani- 
mals and where there was a suspicion of disease the services 
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of the Commissioners have been more freely sought for, for the 
purposes of investigation and this has brought the Commission- 
ers into new sections of the State; sections where tuberculin 
had never been used. 

This has raised the percentage of diseased cattle over what 
it would have been had we confined ourselves to the old law 
and only worked in sections where the dairymen were more ac- 
quainted with the use of tuberculin and where cattle to quite 
an extent had been tested for a number of years and the dis- 
ease practically cleaned out. 

It was shown in the last report that the city of Portland milk 
and cream supply had been greatly improved by the testing of 
the herds furnishing the same, for three consecutive years. 
The first test showed 6% diseased and the third test showed 
about 2%. 

In the testing of the Turner Center Creamery herds, we give 
Mr. Bradford’s statement as follows: 

“Three hundred fifty-four of our patrons have had their 
herds tested, 3,185 cows in all, of which number tor reacted un- 
der the test and were destroyed. This is about three percent., 
or in other words, an average of one diseased cow for every 
three herds of eleven cows each. A few of these herds have 
been tested annually for the second and some for the third 
time, and no diseased animals have been reported in such cases. 
This speaks well for the tuberculin test and for the efficiency 
with which it had been administered by the Cattle Commis- 
sioners and their authorized veterinarians.” 

This seems to us to be fairly conclusive evidence that bovine 
tuberculosis can be practically stamped out of our dairy herds, 
by faithful and persistent work. 

To show how the matter stands in sections where no testing 
has been done, we call your attention to the town of Sanford. 
It has a population of about 11,000 and it requires about 550 
cows to furnish its milk and cream supply. These cattle have 
practically all been tested within the last year. There had 
been but one herd tested in the town to our knowledge up to 
the time that the testing commenced in October, 1909, and that 
herd was practically all condemned. The result of the work 
done will show the difference in percentage of diseased ani- 
mals between sections where no work has been done and sec- 
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tions where more or less work has been done by the Commis- 
sioners within the last few years. 

In the last months of the year 1909, there were 455 head 
tested and 130 animals reacted, or 2814%. To replace these 
animals the dairymen bought new cows subject to the test, 
and no sales could be made without the test. In this way, 356 
more cattle were tested and 80 of them reacted, or 221%4%. 

We do not say that all sections where no work has been done 
would be as bad as Sanford, but we do say that wherever dis- 
ease is located, and no effort has been made to suppress it, 
there will be a very much larger percentage than in sections 
where owners of cattle have been trying for years to get rid - 
of it. ; 

Continuing this matter of saving to the State, it might be 
well to say: The labor of disinfecting the barns and tie-ups 
has under the law of 1909 been paid for by the State. This 
should be done by the owner at his expense; which would have 
saved $2,121.40 during the last two years. 

The law regarding appraisals might appear to be too liberal 
in its provisions, yet in New York State, pure blood cattle are 
appraised at $125.00, grade cattle at $75.00, and horses at 
$120.00. They are paid for on the basis of clinical and post- 
mortem appearances. Cattle affected with localized tubercu- 
losis are paid for at 80% of the appraisal; those with general- 
ized tuberculosis are paid for at 50% of the appraisal. 

Under such a system it 1s doubtful if there would be any 
saving in this State, as the appraised values now fall below 
these amounts on the average. Yet it would be well to con- 
sider whether it is right to pay full value for an animal that 
has been kept until it is ready to die with the disease. It has 
done all the harm that it is capable of doing, and the destruc- 
tion of it can hardly be called “protecting the cattle industry 
of*the, State 

Again, under the old law, owners paid for the testing of 
sound animals in the herd, even where disease was found; but 
under the new law, if only one diseased animal is found, the 
State pays the bill for testing the whole herd. This has raised 
the expense to the State for veterinarians to a large degree. 

Recoveries from the sale of hides have not been as large as 
they should have been, as there has been no provision of law 
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for the same. It has been only through the insistence of the 
Commission that anything has been saved at all. Under an 
inspection law, larger amounts can be recovered, as the pres- 
ent system of freighting the animals to a rendering plant eats 
up nearly all the returns, and unless they are so dealt with 
there are no returns at all. The killing, skinning and burying 
on the farm practically uses up all the returns that can be 
secured. 

An inspection law enters into the savings question so closely 
that it is the basis of the whole question. The expense of in- 
spection is to be borne by the Federal Government, and they 
are willing to assume it. 

The expense to the cities and towns affected will be small 
compared to the results obtained, and certainly not large in 
any case, and it is an open question if the disposal of the offal, 
in most cases, will not pay the running expenses and show a 
profit. 

In Massachusetts, the cattle from Maine that are condemned 
under the tuberculin test are slaughtered under inspection and 
those that are fit for food passed, the carcasses sold, and the 
proceeds deducted from the appraised value. In York and 
Cumberland counties, there is a modified form of what might 
be called inspection; that is to say, butchers are their own 
inspectors and when tuberculosis is found, they notify the 
Cattle Commission, a post-mortem examination is made, and 
the carcass is condemned. 

This has resulted in a cleaner meat supply. It has resulted 
in a reduction of tuberculous cattle, because the butcher buys 
with more confidence what he formerly had fear of and left 
on the community; a fear not always justified, as results have 
proved. 

In the southern part of York county there has not been much 
testing done. 

Aroostook county is another section where practically no 
work had been done previous to 1909. During the year 1908 
several carloads of dairy cattle were shipped in there from 
Central Maine, and the people reading and hearing so much 
about what was being done in the western part of the State, 
became suspicious that disease was being brought into their 
ccunty and made a demand upon the Commissioners to have 
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some of these cattle tested, and the result was that out of 471 
cattle tested, 71 were found to be diseased during the year 1909 
or 15%, which shows that the Aroostook farmer did not com- 
mence any too soon. 

There has been very little done in Knox, Lincoln, Washing- 
ton and Hancock counties. The other counties have had more 
or less done, some more than others. 

Forty-four thousand two hundred seventy-four grade cattle 
have been tested during the two years, and 2,786 condemned, 
or 6.3%. ‘This includes those in good and bad sections. 

Five thousand eight hundred forty-six pure blood animals 
have been tested during the two years and 146 condemned, or 
214%. This is a decrease of 21%4% over the previous two 
years, and shows the percentage of disease in the State. 

The new law requires the testing of all animals that are to 
be shown at the State Fairs. Also many herds containing part 
grades and part pure bloods have been tested for the first time, 
owing to the favorable aspect of the new law as regards com- 
pensation for diseased animals and the free test by the State 
where disease is found. The old law only required a test 
where the animal was to be transferred. 

The law provides that the State shall pay for the testing of 
cattle where the evidence of disease is such as to satisfy the 
Commissioners that a test is necessary. Our rule is that when- 
ever a case is found in a herd, it is necessary to test the balance 
of the herd; that when a herd is found badly diseased and a 
number condemned, it is necessary to test the herd again, with- 
in six months or thereabouts. ; 

In the testing of herds where no disease is found, the owner 
must pay for the test, to the extent of $10.00, which usually 
pays the bill; but if the cost exceeds this amount, the State 
will pay the balance. 

The law provides for a free test, where disease or suspicion 
of disease exists. Dairymen cannot afford to carry disease in 
their herds when the State pays a fair market valuation for 
the animal, pays for the test where disease is found, and pays 
for the disinfection and making the premises safe for sound 
animals. 

Some may say that the Commissioners are condemning too 
many cattle, and it is a fact that the Commissioners sometimes 
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feel that way themselves; but when we consider that they make 
no effort to locate or hunt for diseased herds; that the busi- 
ness is absolutely upon the application of the owners of the 
cattle themselves; that it takes the entire time of the Commis- 
sioners to keep up with the work; that it requires the services 
of 40 veterinarians to do the work of testing and disinfecting 
premises; and under the law the Commissioners have no way 
or excuse to curtail the business, it becomes evident that it is 
the policy of the State under the present law, backed up by 
public sentiment, that tuberculosis amongst our dairy herds 
must be eradicated as nearly as possible and that the Commis- 
sioners are not responsible for the amount of money being 
expended, further than the efficient manner in which the work 
is done and the economical conduct of the business. 

There have been 50,120 cattle tested during the two years, 
costing the State for every expense pertaining to the business, 
$145,309.27. 

After deducting the $2,687.66 paid to the State Treasurer 
for the sale of hides, the cattle tested cost the State $2.84 each, 
upon an average, including all expenses. 

Of this $2.84 for each animal tested, the owner received $2.09 


The Commissioners received for each animal tested, 22 
The veterinarians received for each animal tested, 48 
It cost for disinfecting, postage, stationery and printing, .05 


$2.84 
This would seem to imply that the veterinarian only received 
48 cents on the average for testing each animal. 
This would not be fair, as the owners paid for testing 


about 8,000 
Commissioner Adams tested about 980 
There were tested at Brighton about 11,200 

20,180 


This leaves 29,940 which the State paid for, or at the rate 
of 80% (eighty and one-half) cents each for testing. 

What have the Commissioners accomplished under the law? 

Six years ago the Commissioners went before the Agricul- 
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tural Committee and asked that the law be amended, so that 
all pure blood animals coming into Maine from another state 
might be tested within 30 days of arrival under the direction 
of the Commission; also that all pure blood animals sold within 
the State be tested before delivery. 

At this time the Commissioners were discouraged, knowing 
by their experience that the disease was rapidly increasing and 
that unless something was done to check it, what money had 
been appropriated would be practically thrown away. This 
was an experiment, and many pure blood breeders were dis- 
couraged, and some were going out of the business. They 
were skeptical and felt that the law would be of great loss to 
them; but after careful consideration, they soon began to co- 
operate with the Commissioners and the testing of pure blood 
cee began. During the first two years there were 909 head 

ested and 201 condemned, or over 20% found diseased. 

During the same period 26 pure blood cattle were shipped 
ito the State and found to be diseased, and were destroyed 
without compensation to the owner. 

These cattle were bulls mostly, purchased iF use at the 
head of grade herds throughout the State. Allowing 10 cattle 
to each herd, 260 head would have been exposed to the disease 
through these bulls. 

The two following years, the percentage of disease in the 


rh 


pure blood herds dropped to 5% and in the last two years to 
214%. 

These facts are proved by the records and this feature is 
worth more to the State than all of the money appropriated 
curing the whole six years put together. What would have 
been the result if the State had not taken it in hand six years 
ago? 

The Federal Government has taken the position that it is 
willing to test at its expense all interstate shipments of cattle 
(and made arrangements), and Dr. Melvin states that the 
Government is ready to do the work, provided the owner would 
pay the traveling expenses and other necessary expenses. This 
proposition the Commissioners have not as yet accepted, as 
our law will not allow of it. 

In speaking of grade cattle, it is altogether a different propo- 
sition; but we do know that keeping the diseased pure blood 
bulls from being put at the head of sound grade herds is a 
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strong point in the prevention of the spreading of the disease; 
that by testing some 10,000 dairy cows furnishing milk and 
cream to the Turner Center Creamery and 3,000 for the Ox- 
ford Co. Creamery; and by testing these cattle two and three 
years in succession, the disease has been practically cleaned out 
of these sections. 

By testing the milk supply of Bangor, Waterville, Portland, 
Sanford, Oakland, Fairfield, Winslow, and Bath; also to a 
large extent that of Lewiston and Auburn and other sections 
in different parts of the State during the last two years, 6.3% 
were found diseased. If the same sections could be retested 
during the next two years, reasoning from past experiences 
there would not be found over 3% diseased. By liberal appro- 
priations and by persistent work, tuberculosis can be practi- 
cally eradicated from our herds in the next few years. It 
would be bad policy for the State, after spending so much 
money and getting such good results, to adopt any method that 
would check the business, and allow bovine tuberculosis to 
increase in the State. 

There is a stronger sentiment for a sweeping test than there 
was two years ago, and there is no question but that it would 
be the most economical in the long run. It is strictly a public 
health measure. 

The law requires that “Such sum as may be deemed neces- 
sary, by the Cattle Commissioners, shall be used from their 
appropriation for the purpose of vaccination of cattle against 
tuberculosis, under the rules and regulations as shall be made 
for the control of such work.” 

Our rule is, that the State will pay for the vaccine, if the 
owner will agree to pay the veterinarian and conform to the 
regulations as laid down by the agents of the Vaccine Com- 
pany. 

There are but half a dozen veterinarians in the State that 
have been doing the work and they are selected by the agent 
of the company and approved by the Cattle Commission. They 
are instructed to report to the Commissioners all unfavorable 
results in the use of the vaccine. During the years 1907-8 
‘here were 50 calves so treated and during 1909-10 there were 
145 calves so treated, and so far no unfavorable results have 


been reported. It has cost slightly under $300.00 to do the 
work, 
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The cow population of the State has been reduced during 
the last few years on account of the short hay crops. Dairy- 
men have been weeding out the unprofitable ones, and while 
our numbers are less, the quality was never better, and we 
might add, never higher in price. 

The high prices for dairy products make a good young cow 
worth from $40.00 to $85.00 and even higher. 

It will be noticed by the report that the average payment for 
condemned cattle is $33.41, while the limit of appraisal is 
$50.00, and in practice every owner is inclined to think that 
he should be entitled to a full appraisal. 

Much time has been spent by the Commissioners in person, 
in making appraisals, and the cold figures will speak for them- 
selves, as to whether they have succeeded in keeping down the 
price and still leaving the owner in a satisfied condition of 
mind. 

To the owner also, much credit must be given for the rea- 
sonable manner in which he has met the situation; for finan- 
cially he has been a severe loser. The cost has not been en- 
tirely upon the State; it has been a hard situation for every- 
body; but we believe that the results justify the expenditures. 
No state in the Union is freer from the disease tuberculosis ; 
no other state, save one, kills every tuberculous cow that it 
finds. They isolate and quarantine, sterilize the product, brand 
the diseased cattle, and seek by various means to get along 
without destroying. 

We believe that it is a wrong method and that the percent- 
age of disease increases daily under such a system. 

The dairyman is entitled to the protection of the State to 
assist him in- combatting a disease which he cannot combat 
alone. The consumer is entitled to the protection of the State 
in assisting him in securing the product of the healthy cow. 
The wealth and welfare of the State are increased thereby. 
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PUBLICATIONS 


OF THE 


Maine Acricaltaral Experiment Station 


There are given on the second following page a list of the 
chief publications of the Maine Agricultural Experiment Sta- 
tion issued in 1910. Two of these, Miscellaneous Publication 
383, Apple Insects of Maine, and Bulletin 185, Maine Apple 
Diseases, are here reprinted in combined form. A number of 
the other publications would have been included had space per- 
mitted. 
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BULLETINS PUBLISHED IN toro. 


The Ligaments of the Oviduct of the Domestic Fowl. 
Insect Notes for 1909. 

An Endomyces from Apple. 

Poultry Notes. 

The Fungus Gnats of North America. Part II. 
Gall Aphids of the Elm. 

Four Rare Aphid Genera from Maine. 
Experiments in Breeding Sweet Corn. 
Digestion Experiments with Poultry. 

Maine Apple Diseases. 

Meteorology, Finances, Index. 


OFFICIAL INSPECTIONS PUBLISHED IN toto. 


Fertilizer Inspection. 

Feeding Stuff Inspection. 

Short Weight of Creamery Butter, Cider Vinegar, Pork 
Sausage. 

Ice Cream, Soda Water, Pork Sausage, Lard, Currants and 
Raisins, Pickles, Canned Fruits. 

Feeding Stuff Inspection. 

Currants and Raisins, Prepared Mustard, Cream of Tartar, 
Canned Vegetables, Salt, Condensed and Evaporated Milk, 
Oysters, Dirt and Flies. 

Food and Drug Regulations. Shellfish, Cold Storage and Pre- 
served Eggs, Compressed Yeast, Dressed Poultry. 

Headache Remedies. 

Soda Water, Ice Cream. 

Seed Inspection. 


MISCELLANEOUS PUBLICATIONS. 


The more important Miscellaneous Publications issued by the Station 
during the year are: 


No. 337. 


Home-mixed Fertilizers. 


No. 383. Apple Tree Insects of Maine. 
No. 395. Exercises at the Twenty-fifth Anniversary of the Establish- 


ment of the Station. 
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APPLE TREE ENEMIES OF MAINE. 


O. A. JOHANNSEN, W. J. Morse, 
Epitu M. Parcs, Cee Lewist 


APPLE, TREE INSECTS. 


Before it is possible to combat an insect pest intelligently we 
must learn something of its habits and of its vulnerable points. 
When these are known proper remedial measures may then be 
taken for its extermination or repression. To meet the needs 
of those who wish to learn something of the commoner injuri- 
ous insects which affect the apple tree and its fruit this circular 
has been prepared. It is a compilation largely from the Ento- 
mological bulletins and circulars of the Maine Agricultural Ex- 
periment Station. We desire to acknowledge the use also of 
publications of the United States Department of Agriculture 
and of other sources. 

There are very many different species of insects ranging in 
size from less than 1-50 of an inch to about 8 inches in length. 
From the United States alone over 30,000 species have been 
recorded of which over 400 are known to affect in greater or 
less degree the apple tree or its fruit. Though there are many 
that are, it must not be supposed that all insects are injurious 
for by far the larger number are either harmless or actually 
beneficial. Ruthless destruction of insects by means of trap 
lanterns and the like is to be deprecated since these methods 
are as apt to capture the beneficial and the harmless as the 
injurious. Poisons, traps, and other repressive measures must 
be used with caution, and at the right time and place in order 
to be most effective. 


Though technical terms will be avoided in this circular when 
24 
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possible, it may not be out of place here to explain the few 
which it will be necessary to use in the descriptive matter which 
is to follow. 

Though differing in many particulars all insects possess a 
segmented body which in the adult stage is arranged in three 
regions, head, thorax or midbody, and abdomen or hind body. 
The thorax in the adult is provided with 3 pairs of legs and 
may be either winged or wingless. 

Some insects (e. g., grasshoppers) after emerging from the 
egg gradually increase in size until they reach maturity but 
without undergoing any abrupt change in external appearance 
except in the acquisition of wings. Others, however, pass 
through 4 distinct stages, viz., egg, larva (caterpillar, or grub 
or maggot), chrysalis or pupa (often enclosed in a cocoon) 
and the imago or mature insect. After the insect has acquired 
wings it is mature and no longer increases in size. Thus a small 
beetle is not the young of a larger one, nor is a small fly the 
early stage of one of greater magnitude. 

Insects are divided into a number of natural groups or orders 
_ by which they are known in technical literature and not infre- 
quently in popular accounts also. The Orthoptera are four 
winged; the first pair are thickened and partly overlap when at 
rest; the second pair are thinner and are folded in plaits like 
a fan. The mouth parts are formed for biting. To this order 
belong the cockroaches, crickets and grasshoppers. The Neu- 
ropteroids include the dragon flies (popularly known as darn- 
ing needles), May flies, stone flies and the like. The only in- 
sects which are rightly called “bugs” are the Hemiptera, crea- 
tures of various shapes, having jointed beaks adapted for pierc- 
ing and sucking. Plant lice (figs. 31, 32), scale insects (figs. 
3, 4), bed bugs, plant bugs (fig. 28), etc., belong to this order. 
The butterflies and moths, scaly winged insects, are classed as 
Lepidoptera. ‘These are harmless to vegetation in the adult 
stage, but many species in the larval (caterpillar) stage, then 
provided with biting mouth parts, are among our most destruc- 
tive pests. The codling (fig. 40), gypsy, brown-tail and other 
moths are well known examples. The Diptera to which the 
mosquito, apple maggot (fig. 24), and house or typhoid fly be- 
long, are two-winged when mature. The larva of the mosquito, 
so common in a rain water barrel, is known as a wriggler, while 
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the corresponding form of the fly is known as a maggot. The 
plum curculio (figs. 25-27), the apple tree borer (figs. I, 2), 
the blundering June beetle, and the potato beetle are members 
of the Coleoptera, insects having hard, shell-like fore wings 
which meet in a longitudinal line along the middle of the back. 
Both the larve (known as grubs) and the adults have biting 
mouth parts and in some species are equally concerned in the 
destruction of plants. Some lady beetles on the other hand 
are beneficial because they feed on small injurious insects such 
as scales and aphids. Ants, bees, wasps, a host of species of 
minute 4-winged parasitic flies, as well as some injurious saw- 
flies are members of the order Hymenoptera, the adults of 
which are four-winged. The larve, most of which are known 
as grubs or maggots, usually have well developed heads with 
biting mouth parts and frequently provided with legs. 

While the foregoing classification is adopted in most text 
books, it is more convenient in dealing with the species of the 
apple to arrange them in accordance with the character of the 
injury they cause and to this end we will first divide them into 
3 primary groups. 

A. Injuring root, trunk or branch; borers and sap feeders. 
Page 323. 

AA. Injuring the foliage; biting or ~ sucking insects. 
Page 333. 

AAA. Injuring the fruit; maggots, caterpillars, bugs and 
beetles. Page 360. 


A. INJURING ROOT, TRUNK, OR BRANCH. 


a. Borers in the wood. 

1. A large white grub about 1 inch long when grown, with 
brown head; thorax not much thicker than the abdomen. 
Bores mainly at the base of the trunk. Its presence is 
indicated by the wood dust it throws out of its burrow. 
(fig. 1). Round-headed borers. Page 324. 

2. A whitish grub about % inch long when grown, with flat- 
tened thorax about twice as wide as the abdomen. Works 
on the trunk and large branches. (fig. 2.) 

Flat-headed borers. Page 326. 

3. A very small larva which lives in small rounded “shot holes” 
about 1-16 inch in diameter. Adults are small brown 
beetles. Shot-borer beetle. Page 328. 
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b. Scale insects and plant lice. 

I. Scale about 1-10 inch long on twigs; shaped like oyster- 
shell. (fig. 3). Oyster-shell scale. Page 329. 

A snall rounded scale. (fig. 4). 
San Jose scale. Page 330. 
3. Plant lice with white downy secretion; cause wart-like swell- 
ings on roots, and also are found on the twigs. (figs. 
34-35). Wooly aphis. Page 332. 


iS 


a. BORERS IN. THE WOOD: 
1. Rounp-HErApED AppLE-TREE BORER. 
(Saperda candida Fab.) 


c 
Fig. 1; as larva; b, pupa; c, adult. (After Riley). 


The first intimation that the grower may have of the presence 
of this borer in his trees, unless he be forewarned, is in their 
retarded growth and the sawdust-like castings, consisting of 
excrementitious matter and gnawings of woody fiber, which the 
larvee extrude from the openings into their burrows. This man- 
ifestation is usually accompanied by more or less evident dis- 
coloration of the bark and, in early spring particularly, by slight 
exudation of sap. 

The parent of this borer is a beautiful beetle, measuring from 
three-fourths to nearly an inch in length, the male being per- 
ceptibly narrower than the female. The legs are gray, the 
under surface of the body and the head are silvery white, and 
the upper surface is light yellowish brown with two longitudinal 
white stripes extending through the thorax and elytra or wing- 
covers to the tip, as is shown in the accompanying figure I, c. 

The larva, when mature, measures from three-fourths to a 
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little over an inch in length. It is legless, fleshy, and somewhat 
grub-like in appearance, cylindrical in form, and light yellow in 
color.. The head is darker. 

The pupa, illustrated at b, is nearly as long as the adult insect, 
which it resembles in a superficial manner, the head being bent 
down toward the breast, and the legs and long antennz folded 
upon the ventral surface. Its color is similar to that of the 
larva. 

The beetles make their first appearance of the season late in 
May or in June, according to locality. During the night they 
come forth from the trunks of the trees in which they have bred, 
and at this time may be seen in flight. 

Soon after their first appearance the sexes mate and eggs 
are deposited. The female first makes an incision in the bark— 
probably by means of her mandibles—causing it to split slightly ; 
then, turning head upward, she places an egg under the bark 
nearly a quarter of an inch from the incision, accompanying the 
deposition by the extrusion of “a gummy fluid which covers 
and secures it to its place and usually fills up the aperture. In 
young trees with tender bark the egg is usually thoroughly hid- 
den, while in older trees it is sometimes so shallowly imbedded 
as to be readily seen.” 

The larve, soon after hatching, tunnel under the bark and feed 
on the sap-wood, gradually working their way upward and 
afterwards downward, usually remaining within a short dis- 
tance of, or below the surface of, the ground, particularly in 
young trees. By the end of the second year the larve have 
increased considerably in size and have now penetrated deeper 
into the solid heart-wood, their burrows being closely packed 
behind them with castings. The third year the larve gnaw 
outward to the bark, form a pupal cell composed partly of their 
castings and, with their heads pointing toward the bark, trans- 
form to pupe. With the approach of May and June they cut 
their way out by means of their powerful mandibles and issue 
through a round hole as mature beetles. 


METHODS OF CONTROL, 


After borers have once entered a tree there is no better 
remedy known than to cut them out with a knife or other sharp 
instrument. Cutting the borers out, unless practiced with the 
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greatest care, is apt to result in injury, and it is far better to 
prevent the parent insects from depositing their eggs upon the 
tree. This is not difficult of accomplishment, as oviposition is 
practically confined to two months in any single locality, usually 
June and July. The best preventives are impenetrable sub- 
stances placed about the trunk and various washes of a repellent 
nature. 

For this a few thicknesses of newspaper wrapped rather 
loosely about the trunk and extending about two feet from the 
basé are all that is necessary. This covering should be tied, by 
preference with cord, which will readily yield or break with the 
natural expansion of the tree in its growth, and also be tightly 
fastened at top and bottom and hilled up with earth so that the 
beetles cannot obtain access to the tree from below. From the 
top of this covering upward it is best to use some deterrent alka- 
line or carbolated wash. 

Any one of several washes in general use against boring in- 
sects may be used as a deterrent. A good alkaline wash is pre- 
pared of soft soap reduced to the consistency of thick paint by 
the addition of caustic potash or washing soda in solution. A 
good fish-oil, or whale-oil soap, or common soft soap, is often 
used, and in some cases any one of these is sufficient to deter the 
insects from depositing their eggs. The alkaline wash may be 
carbolated, if desired, by the addition of crude carbolic acid, 
at the rate of I pint to every 10 gallons of the wash. Such a 
wash not only affords protection against this and other borers, 
but against scale and fungous diseases at these points, and is, 
moreover, of positive benefit to the tree. Caustic potash fish- 
oil soaps are among the best for insecticides. ; 


2. FLAtT-HrApED APPLE-ITREE BORER. 


(Chrysobothris femorata Fab.) 
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The adult insect (represented at c, fig. 2), measures from a 
little less to a little more than a half inch in length. It is flat- 
tened above, the upper surface of the body is a dark metallic 
brown, and fresh specimens are coated here and there with a 
powdery gray substance, which is easily rubbed off. The wing- 
covers are ornamented as shown in the illustration, and under- 
neath, as may be seen when the insect is in flight, the body is a 
bright metallic greenish blue. The under surface is coppery 
bronze. 

The larva differs greatly from that of the round-headed borer. 
Its name, flat-headed borer, is derived from the peculiar flat 
expansion of the second thoracic segment—which is close to 
the head. In color it is light yellow and in length measures 
nearly twice that of the mature insect. It habitually rests in 
a curved position (fig. 2,a). The pupa (b) shows the form of 
the future beetle and is of the same yellow color as the larva. 

This borer attacks diseased or dying trees by preference, in- 
habits all parts of a tree from the base of the trunk to the limbs, 
and is not restricted to fruit trees. In all these respects it 
differs from the round-headed borer, but agrees with the latter 
in that it is injurious chiefly to young trees, its injuries being 
practically confined to newly transplanted nursery stock and to. 
trees which have been weakened through any cause, such as 
careless pruning, or insufficient nourishment due to poor soil or 
drought. Infestation may be detected by the discoloration of 
the bark. 


REMEDIES. 


The remedies advised for the round-headed borer are also of 
value and are generally employed against the present species. 
It is necessary, however, that deterrent coverings and washes 
should be applied farther up the trunk and to as many branches 
as can be conveniently reached. 

Careful cultural methods.—Careful, clean methods of orchard 
management are essential as a measure of protection, and in- 
volve the cutting out of dead, dying, and injured deciduous 
forest and shade as well as orchard trees known to be chosen as 
food by this species. Care should be exercised in transplant- 
ing, and especially in pruning; and fertilizers should be used 
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in order that the trees may be thrifty and better able to with- 
stand attack. Proper regard for these measures should give 
practical exemption from injury. 


3. SHOoT-BorReEr. 
(Xyleborus dispar.) 


The female beetles bore into the wood, making deep channels 
which in small twigs interfere with the circulation of the sap, 
and the twigs wither, giving the appearance of blight. The 
exit holes through the bark are .06 of an inch in diameter and 
nearly circular, looking like small shot holes. The wood is 
green, showing that the insect attacks the growing tree. Lyiv- 
ing wood does not appear to be essential to the life and comfort 
of this species, for after a period of several weeks we found 
in a limb that had been in a dry place in a box, young larve, 
full grown pupz, and perfect beetles. 

When the larve are full grown they transform to pup in 
the burrows, and finally emerge as small beetles about one-tenth 
of an inch long and of a dark brown or nearly black color, with 
the antenne and legs of a rusty red. The thorax is short, very 
convex, rounded and roughened. The wing covers are marked 
by longitudinal rows of punctures. The hind part of the body 
siopes abruptly. The beetles leave their burrows in June and 
July and deposit eggs before August. 


REMEDIES. 


As the beetles work wholly under the bark they cannot be 
reached by insecticides. The only way is to watch the trees 
during the latter part of June and July and, if blighted twigs 
or diseased limbs are noticed, examine the branches for small 
pin holes; if found, the presence of this or some related species 
may be suspected. The diseased limb should at once be cut 
far enough below the injury to include all the burrows, and 
burned, to prevent the beetles emerging and attacking new trees. 
As these beetles live in forest trees, orchards near timber are 
more liable to become infested. 
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b. SCALE INSECTS AND PLANT-LICE. 
I. OYSTER-SHELL SCALE. 
(Lepidosaphes ulmi.) 


This scale, which resembles an elongate oyster shell in shape 
(fig. 3, b) has long been known in this country, though believed 
to be a native of Europe. It is widely distributed and is ex- 
ceedingly abundant in Maine. Besides seriously injuring apple 
trees, the twigs of which often densely covered by them, they 
are found on the pear, plum, currant, dogwood, elm, maple and 
a number of other trees and shrubs. 


Fic. 3. Oyster-shell Scale. a, female scale from below, showing eggs; 
b, same from above greatly enlarged; d, male scale enlarged; c, female 
scales on twig, natural size, e, male scales natural size. (From year 
book, 1894 U. S. Dept. Agr.) 


In June the eggs hatch, the active young appearing as small 
white specks which soon attach themselves to new shoots by 
their beaks. The scale then begins to form, gradually increas- 
ing in size. The scale of the female (fig. 3, a, b, c) is less than 
one-eighth of an inch long, narrow, usually curved when not 
crowded, (fig. 3, c) and nearly the same color as the bark upon 
which it is found. The scale of the male (fig. 3, d) is much 
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smaller, less curved and usually not found on fruit trees. As 
with the San Jose scale the adult male is provided with both 
wings and legs while the female, remaining under the scale, has 
neither. 


REMEDIES. 


This insect is quite resistant to the application of sprays 
unless it be put on at the time when the young appear, before 
the formation of the scale. This is about the middle of June, 
though the exact date cannot be given as it varies with latitude 
and temperature. As soon as the young larve are observed the 
trees should be sprayed with soap solution (Formula 10), kero- 
sene emulsion (Formula 7), or whale-oil soap solution (For- 
mula 9g), repeating if possible a week later. The kerosene 
emulsion should be put on in sunshiny weather and care should 
be exercised not to use an excess amount, lest the tree be 
injured. 


2. SAN JOSE SCALE. 
(Aspidotus perniciosus.) 


The San Jose which is one of the worst insect pests of 
orchards in other states was discovered in the town of Lim- 
erick, Maine, in 1909. As there is always a danger of its 
introduction upon nursery stock from neighboring states, the 
observation of small circular scales about the diameter of a 
pin head (fig. 4) upon the twigs of fruit trees should imme- 
diately be reported. 
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Fic. 4, a, Female, scale removed; b, cluster of scales; c, female scale; 
all greatly enlarged. (After Felt.) 


The female scale is circular in outline, grayish or blackish 
in color, and when examined under a lens will be seen to be 
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somewhat raised above the bark especially in the center where 
there is a little prominence. When the scale is somewhat rubbed 
the center portion appears yellowish, around which the con- 
centric circles, representing lines of growth, may be seen (fig. 
4,c). The full grown male scale is elongated, the prominence 
near one end and the lines of formation eccentric instead of 
concentric. If the scale be lifted by means of a needle, there 
will be seen a little yellowish body; the insect proper (fig. 4, a). 
The newly born insects of both sexes possess eyes, legs, antennz 
and mouth parts, and crawl about for a few hours upon twigs. 
When a suitable place is found they settle, insert their long 
beaks through the bark and begin to suck the plant juice. The 
scale begins to form even before the young insect becomes 
fixed, and is at first pale grayish yellow, gradually becoming 
darker, the central projection usually remaining lighter colored. 
The insect under the scale now loses legs and antennz, the 
female also losing her eyes. Later the-male scale assumes an 
elongate oval shape, and later still, 3 or 4 weeks after birth, it 
again undergoes a transformation and appears as a mature 
insect with legs, antenne, eyes and wings. The female ma- 
tures in 5 or 6 weeks, remaining fixed in position under the 
scale, legless and wingless. There are several generations each 
season. 


REMEDIES. 


While there are a number of insect parasites which are nat- 
ural enemies of the -scale, chief reliance must be placed upon 
fumigation and spraying early in the spring before growth 
begins to keep it under control. Miscible oils, kerosene emul- 
sions (Formula 7), and lime and sulphur washes (Formula 4) 
are all to be recommended for sprays, while nursery stock im- 
ported from localities known to be infested should be fumi- 
gated. Complete directions for spraying and fumigating will 
be found in Farmers’ Bulletin 127, “Important Insecticides: 
Directions for their Preparation and Use,” and “San Jose 
Scale,” Circular 42, Second Series, Division of Entomology. 
These papers may be obtained upon request by addressing 
“United States Department of Agriculture, Washington, D. C.” 
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3. Wooity APHIS OF THE APPLE. 
(Schizoneura lanigera Hausmann. ) 


Throughout the summer on the lower portion of the trunk 
and particularly on the water sprouts of the apple may often 
be seen small bluish-white flocculent or cottony patches, which 
indicate the presence of colonies of one of the worst enemies of 
the apple, viz., the insect known as woolly aphis (fig. 34). 

It exists in two forms, the one just referred to, above ground 
on the trunk or water shoots, and another inhabiting the roots. 
On the roots its attacks induce enlargements or galls or swell- 
ings, and in the cracks of these galls and swellings the root 
form occurs in clustered masses. The injury to the trees is 
due both to the sucking up and exhaustion of the vital plant 
juices and to the poisoning of the parts attacked, as indicated 
by the consequent abnormal growths. 

The damage is particularly serious in the case of nursery 
stock and young trees and is less often important after the tree 
has once become well established and of some size. Where 
this insect is abundant all the roots of a young tree to the depth 
of a foot or so become clubbed and knotted by the growth of 
hard fibrous enlargements (fig. 35) with the results in a year 
or two of the dying of the rootlets and their ultimate decompo- 
sition with attendant disappearance of the galls and also of the 
lice, so that after this stage is reached the cause of the injury 
is often obscure. On the trunks the presence of the lice some- 
times results in the roughening of the bark or a granulated 
condition which is particularly noticeable about the collar and 
at the forks of branches or on the fresh growth around the 
scars caused by pruning, which latter is a favorite location. On 
the water shoots, they collect particularly in the axils of the 
leaves, often eventually causing them to fall, and on the tender 
greener side of the stems. The damage above ground, though 
commonly insignificant, is useful as an indication of the prob- 
able existence of the lice on the roots. A badly attacked tree 
assumes a sickly appearance and does not make satisfactory 
growth, and the leaves become dull and yellowish, and even if 
not killed outright it is so weakened that it becomes especially 
subject to the attacks of borers and other insect enemies. 

The common forms both on the roots and above ground are 
wingless lice, not exceeding one-tenth of an inch in length, and 
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of a reddish-brown color, and abundantly covered, especially 
in the aerial form, with a flocculent waxy excretion. 

In October or November, among the wingless ones, numbers 
of winged individuals appear, which are also all females, and 
are the parents of a true sexed generation of minute, wingless 
lice, the females of which give birth to a single “winter egg.” 
This ege*is attached within a crevice of the bark. 

The winged females appear somewhat abundantly in autumn, 
and are one of the means of the dispersal of the insect. They 
are very minute, clear-winged, gnat-like objects, greenish- 
brown, almost black in color, with the body covered with more 
or less of the cottony excretion. 


REMEDIES AND PREVENTIVES. 


The foregoing account of the habits and characteristics of 
the woolly aphis will enable us to suggest certain measures to 
control it. The aerial form presents no especial difficulty, and 
can be very readily exterminated by the use of any of the 
washes recommended for plant-lice, such as kerosene emulsion, 
tobacco decoction, a strong soap wash (Formulas 7, 9, IT), etc., 
the only care necessary being to see that the wash is put on 
with sufficient force and thoroughness to penetrate the cover- 
ing and protecting cottony excretion. If the wash be applied 
warm, its penetration will be considerably increased. 

The much more important root form, however, is more diffi- 
cult to reach and exterminate. The common recommendations 
are of applications of strong soap or tobacco washes to the soil 
about the crown, or soot, ashes, or tobacco dust buried about the 
roots; also similarly employed are lime and gas-lime. 

Badly infested nursery stock should be destroyed, since it 
would be worth little even with the aphides removed. 


AA. INJURING THE FOLIAGE. 
(Divisions a, b, c, and d). 


a. Plant lice, small greenish, blackish or reddish lice-like sucking 
imsects, Me 
1. Greenish plant lice in colonies causing leaf curl. (fig. 33). 
Green Apple-aphis. Page 336. 
2. Reddish plant lice in colonies causing leaf curl. 
Rosy aphis. Page 337. 
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b. Insects feeding freely upon the leaves without a nest and not con- 
cealed within leaf or bud. 

1. A “measuring worm” or looping caterpillar, when grown 
about I inch long; olive green when young, becoming yel- 
lowish or brownish when grown; with brownish longitudi- 
nal stripes and white band on sides; under side pale or 
flesh colored. (figs. 5, 6). 

I. With 2 pairs of legs at rear of body. 
Spring canker Worm. Page 339. 

II. With 3 pairs of legs at rear of body. 
Fall canker Worm. Page 340. 

2. Very large hairless green caterpillar, 4 inches long when 
grown; body with several red, yellow and blue bead-like 
tubercles. (fig. 7). Cecropia caterpillar. Page 341. 

3. A large black and yellow longitudinally striped caterpillar 
with yellow neck; very sparsely covered with long soft 
hairs. (fig. 9). Vellow-necked caterpillar. Page 342. 

4. A caterpillar with black, white and yellow longitudinal 

stripes; head and fourth body segment bright red, with 
a number of stiff, blunt black spines. (fig. 10). 
Red-humped Caterpillar. Page 344. 
A smooth mottled caterpillar; grayish brown above, gray- 
green beneath with yellow head. (fig. 55). 
Mottled fruit Caterpillar. Page 345. 
6. Smooth greenish caterpillar 114 inches long when grown, 
with various colored blotches and marks on the back. 
(fig. II). Saddled prominent. Page 345. 
Very small smooth greenish yellow caterpillars (1% inch or 
less), feeding upon upper surface of leaf. (fig. 14). 
Apple-leaf Bucculatrix. Page 347. 
Sy" Hairy caterpillar with four white humps of hair on the 
back, and black pencils of hair on head and tail. (fig. 15). 
I. Head red. White-marked tussock. Page 349. 
II. Head black. Antique tussock. Page 349. 
9. Hairy caterpillar; ground color bluish with a single line of 
white dots on the back. (fig. 16). 
Forest tent Caterpillar. Page 350. 
10. Hairy caterpillar, ground color brownish, with broken white 
stripes on each side when full grown; the young are in 
winter nests, they are brownish with 2 reddish dots on 
back. Brown-tail. Page 352. 
11. Hairy caterpillar, ground color dusky; with z rows of red 
spots and 2 rows of blue spots along back and with dim 
yellowish stripe between them. Gypsy. Page 355. 
12. Hairy caterpillars. when grown with long pencils of hairs 
at each end; when young only sparsely hairy. 


On 


NI 
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I. Body white, black spotted, hair gray or white, with 
spreading tufts of white hairs and decorated down 
the back with a row of 8 black tufts. (fig. 7) 
Hickory tiger. Page 356. 
II. Body black, body hair yellow: more or less black at 
ends. Spotted tiger. Page 356. 
13. Hairy caterpillars with soft hairy lappets low on the sides; 
a black band between joints 3 and 4 which shows when 


walking; warts on joint 3. Velleda lappet. Page 358. 
14. A long-legged yellowish brown beetle feeding on the foliage. 
(fig. 18). Rose chafer. Page 358. 


c. Caterpillars living in web nests or cases in spring or summer, or 
concealed in folded leaf or bud. 

1. Dusky yellowish, hairy caterpillar usually with broad dark 
stripe along middle of back; body hairs long and dark; 
in colonies. (fig. 19). Fall web worm. Page 360. 

Hairy caterpillar, ground color bluish, white stripe along 
middle of the back; in colonies. 
Orchard tent-caterpillar. Page 361. 
3. Small bud-feeding caterpillar, with head and top of next 
segment black, body brownish. Bud Moth. Page 363. 
4. Small smooth olive greenish or brownish caterpillar, with 
yellow head, black dot on each side of segment behind the 
head; lives in folded leaf in fall. (fig. 22). 
Leaf sewer. Page 364. 
5. Caterpillar living in small cigar-shaped case (or from fall 
to early spring a curved case) about % inch long. (fig. 
23). Cigar case bearer. Page 365. 
d. Conspicuous winter stages. Egg masses, cocoons, etc. 
1. A small clump of dried leaves firmly tied together with silk 
fastened to the twig, concealing small dark living cater- 
lars within. (fig. 38). Brown-tail moth nest. Page 352. 
2. A large spindle-shaped cocoon upon the twigs with a single 
large brown pupa within. (fig. 37). 
Cecropfa cocoon. Page 341. 
3. A flat, oval, tan-colored, felt-like mass attached to tree trunks, 
old boards and all kinds of rubbish. 
Gypsy moth egg mass. Page 355. 
4. A band of blackish eggs encircling a twig. 

I. Egg mass with rounded ends. (fig. 36). 

Orchard tent-caterpillar eggs. Page 36tr. 

II. With square ends. 

Forest tent-caterpillar eggs. Page 350. 
5. Eggs adhering to a grayish cocoon; cocoon enclosing a 

brownish empty pupal skin. (fig. 39). 

Antique tussock. Page 340. 

6. A whitish frothy mass enclosing several layers of eggs adher- 
ing to a grayish cocoon, with empty pupal skin within. 
White marked tussock. Page 340. 


to 
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a. PRANTL. 


Besides the woolly aphis which does its chief damage to the 
apple roots, several species of aphids attack the leaves, and 
tender stems. These are minute insects about % of an inch 
long. They pierce the tissue of the shoots with their beaks 
and suck the sap or infest the leaves causing them to curl, or 
become sickly. Some species of these pass their whole life 
upon the apple while others spend part of the year on other 
plants. But as all the important species return to the apple 
twigs to lay eggs in the fall and as they resemble one another 
closely, both in appearance ‘and manner of injury, it is not 
necessary to discuss more than two species here. 

Aphids are frequently attended by ants which are attracted 
by honey dew, a sweet secretion of the aphids, and the presence 
of ants about the apple leaves is a pretty certain sign of aphid 
infestation. 

Lady beetles (figs. 52, 53) both in the adult and larval stage 
feed greedily upon aphids and should not be mistaken for in- 
jurious insects. Syrphus maggots also are among the most 
beneficial insects in the State in this respect, as they destroy 
aphids in great numbers. 


1. Green AppLE APHIS. 
(Aphis pomi De G.) 


The body is pear-shaped, the colors being yellowish green, 
greenish, or darker, varying considerably in detailed markings 
and in the several] generations. 

Winter eggs (fig. 30) are deposited by the sexual females in 
the fall. They hatch in the spring, and, like the species next 
considered, the aphids developing from them cause a curling 
of the leaves. The green apple aphis infests the apple through- 
out the year. Upon the hatching of the winter eggs in spring 
a succession of agamic generations is produced, the earlier 
ones, except the first, with numerous winged individuals which 
migrate to other trees and establish new colonies. 
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2. Rosy AppLtE APHIS. 
(Aphis pyri Boyer.) 


The rosy apple aphis, regarded by Gillette as possibly Aphis 
pyri Boyer, is readily distinguished from the preceding by its 
larger size, rounder body, and usually rosy color, which, how- 
ever, may vary from salmon to tan or even to slaty gray or 
black, the body being covered with a whitish pulverulence. 

Winter eggs are deposited in the autumn by sexual females, 
and more often on the trunk and larger limbs than with the 
other species mentioned. They hatch in spring as the apple 
leaves are pushing out, and the young aphids infest the young 
leaves and later the tender shoots and foliage, the latter thus 
becoming usually badly curled. Three generations from the 
egg are said to occur on the apple in the spring, many individ- 
uals of the second and third generations developing wings and 
migrating to other trees and to other host plants. After the 
third generation the apple is deserted by the insects until fall, 
when the return migrants appear and give rise to the true sexual 
forms, the females depositing eggs as described. 


METHODS OF CONTROL. 


Pruning—As has been stated, the aphids under considera- 
tion pass the winter in the egg stage on the apple, the eggs being 
deposited more or less promiscuously over the more nearly 
terminal twigs (fig. 30). With young trees especially, which 
are seen to be heavily stocked with the eggs, the latter may be 
largely removed during the work of pruning, and the prunings 
should be collected and burned. 

The insects in the egg condition are frequently distributed 
on nursery stock; therefore, if in planting trees this stock be 
well pruned and the prunings destroyed, the establishment of 
the aphids in young orchards may be often prevented or de- 
layed. 

Winter spraying for destruction of eggs——Excellent results 
have followed the use of lime-sulphur wash, almost all of the 
eggs of the apple aphis having been destroyed by one thorough 
application in spring shortly before the buds opened. The use 
of this wash for the eggs of aphids would also control the 


San Jose scale when present. 
22 
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Spring and summer treatments—Effective work in control- 
ling these insects may be done in the spring just after they have 
hatched from eggs and have collected on the expanding foliage. 
Trees seen to be badly infested at this time should be thoroughly 
sprayed, taking pains to wet as completely as possible all parts 
of the leaves, twigs, and branches. However thoroughly the 
work may be done, some of the “lice” are almost sure to escape 
destruction, owing to the difficulty of forcing the spray between 
the unfolding leaves, more or less covered with hairs, where 
some of the insects will have penetrated. A subsequent treat- 
ment in the course of a week should usually be made, especially 
if the first application is seen to have been unsatisfactory. 

After the foliage is well out and more or less distorted from 
the presence of the aphids, effective spraying is quite difficult, 
since many of the insects on the lower surface of the curled 
leaves will not be hit by the spray. Repeated applications must 
be made, therefore, as necessary to keep the insects under con- 
trol. 

Spray mixtures.—The lime-sulphur wash for the destruction 
of winter eggs is made according to the usual formula for the 
wash (Formula 4). 

After the trees are in foliage, a more dilute contact insecticide 
must be employed, as strong tobacco decoction, 15 or 20 per cent 
kerosene emulsion, or whale-oil soap (Formulas 7, 9, II). 
Since aphids secure their food by sucking up sap from within 
the plant, none of the arsenical poisons would be effective. 
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b. INSECTS FEEDING FREELY UPON THE LEAVES 
WITHOUT A NEST AND NOT CONCEALED 
WITHIN LEAF OR BUD. 


I. CANKER WorMS. 
I. SPRING CANKER-WORM. 
(Paleacrita vernata.) 


The male moths of this species have rather large, thin, silky 
wings, about one inch across when spread. The general color 
is bluish gray. A well defined row or band of light markings 
near the outer margin of the front wings, and three darker, 
irregular bands, across the same wings, together with the 
slightly lighter color and absence of markings on the hind 
wings, are characteristic features. The inconspicuous female 
moths are wingless and, because of this fact, the spread of the 
species is very slow, occurring mainly by the transportation of 
nursery stock infested with eggs. 

The moths usually emerge from the ground early in the 
spring—about April, or farther south, in March—and the fe- 
males climb up the trunks of trees to deposit eggs. The eggs, 
which are shaped something like hens’ eggs and are about the 
size of fly specks, are deposited in irregular masses, usually 
partially concealed by loose pieces of bark. They hatch about 
the time the leaves unfold; the time varying with the locality 
and the season. The larve are “measuring worms” with 2 
pairs of legs at the hind end of body (fig. 5). The young 


Fig. 5. a, larva, showing the two pairs of pos- 
terior legs; b, single egg, much enlarged. (After 
Riley). 


larvee are voracious feeders and they grow rapidly, usually 
attaining full size in from three to four weeks from the time of 
hatching. Upon reaching full size they drop to the ground, 
burrowing beneath the surface to a depth of two to five inches. 
Here each one forms a cell, lined with silk which it spins, and 
soon transforms to the chrysalis stage, where it remains until 
the following spring, when the adult moth emerges as before. 
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Il. FALI, CANKER-WORM. 
(Alsophila pometaria.) 


The fall canker-worm so closely resembles the other species 
as to be frequently mistaken for it. For all practical purposes 
they may be considered together, but the fall canker-worm is 
more distinctively a northern insect. As in the other species, 
the female moth is wingless, but in this species she lacks the 
hairiness which characterizes the other. The male moth has 
two light bands across the front wings instead of the single one 
of the preceding, and the rear wings are slightly shaded. The 
larvee of this species also, besides having three pairs of legs 
under the hind end of the body, as shown in figure 6, have a 
broad, dark stripe along the back, as opposed to the narrow 
markings of the other species. The eggs, which are slightly 
larger than in the previous species, somewhat resemble small 
flower pots and are attached to the bark, in exposed situations, 
in masses of from 60 to 200, placed side by side as seen in figure 
6, ec. The eggs highly magnified, are shown in figure 6 a. 


Fig: “6: a, single egg,  muchimen= 
larged; e, egg mass; f, larva 
showing the three pairs of pos- 
terior legs. (After Riley). 


The eggs are deposited in fall or early winter (sometimes in 
mild winters as late as March). They hatch about the same 
time as those of the other species and the larve act in a similar 
manner, entering the ground about the same time. Instead of 
forming a cell lined with silk, however, this species spins a 
tough cocoon, and the moths come forth and begin laying eggs 
in October and November. 


HOW TO FIGHT CANKER-WORMS. 


One of the surest preventive measures is to place a band of 
tarred paper about the tree in March and smear it with tree 
tanglefoot, thus preventing the ascent of the female moths and 
the deposit of eggs. In case the bark is very rough, it should 


. 
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be scraped smooth to prevent the insects from crawling up be- 
hind the paper. If the fall canker-worm is present, of course 
the treatment must begin in October. If the trees are already 
attacked, jarring the limbs will cause many of the worms to 
spin a thread and drop to the ground. If the band of tangle- 
foot isin place they will be unable to return to the attack and 
may be destroyed. 

The surest way of fighting this pest, however, is by spraying 
with Paris green or arsenate of lead (Formula 6). 


2. CercroprA MorTH. 


(Samia cecropia. ) 


The large gray or brown cocoon of the Cecropia moth is fre- 
quently found attached to the twigs of trees (fig. 37). 


Fig. 7, (From Me. Agr. Exp. Sta. Circular.) 


These are spun late in August or September by a green cater- 
pillar about four inches long. The body of the caterpillar is 
ornate with colored bead-like tubercles, the two pairs nearest 
the head being red with black spines, and the other dorsal tuber- 
cles smaller and yellow. Along the sides of the body the tuber- 
cles are: bluish, | (Figs 7). 

After the cocoon is spun the caterpillar changes to the pupa, 
a dark brown object which may be found by opening one of 
the cocoons during the winter. 
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In the spring the insect breaks open the brown pupal skin 
and emerges from the cocoon as the adult insect, the largest 
moth in the state and one of the most beautiful. Its expanded 
wings measure about five and one-half inches. In color the 
wings are brownish with a border of gray and submarginal 
lines of white and red. The form of the markings is better 
represented by the accompanying illustration than by a descrip- 
tion. 

The caterpillar is well attended by insect parasites and is 
devoured by birds. In this state it has not occurred to a 
troublesome extent and need not be feared as a pest, although 
it feeds on apple and various forest trees. No remedies usu- 
ally seem necessary. If the caterpillars are found upon a small 
trees which they are likely to injure, hand picking will prove 
effectual. 

Those who find the Cecropia cocoons during the winter are 
often interested to save them in a warm room for the sake of 
observing the beautiful moth which emerges (fig. 8). 


Fig. 8. (From Me. Agr. Exp. Sta. Circular.) 


3. YELLOW-NECKED CATERPILLAR. 
(Datana minstra. ) 
During the late summer the yellow-necked caterpillar is a 


common orchard pest in Maine. 
The moth is tannish brown in color with head and the part 
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of the thorax nearest the head a rich chestnut brown. Several 
dark brown lines cross the fore wings transversely. The hind 
wings are pale buff. The female moth deposits about 100 eggs 
in a cluster on a leaf. 

The caterpillars which hatch from these eggs, attain their 
full growth in 5 or 6 weeks. They are then about two inches 
long. The head is black and the segment just back of the 
head is orange colored, a character which gives rise to the 
popular name “yellow-neck.” The body is striped longitudi- 
nally with alternate yellow and black lines. Soft white hairs 
occur over the whole body but are too thin to be especially 
noticeable (fig. 9). Like the red-humped caterpillar, these 
caterpillars are clustered together both while feeding and when 
at rest. The caterpillars when at rest assume a characteristic 
and peculiar position on the branch with both extremities of 
the body raised. When alarmed they jerk their heads and tails 
in an irritated manner. 


Fig. 9. (After Holland). 


The full grown caterpillars bury themselves in the earth a 
few inches below the surface, where they transform into brown 
pupz, unprotected by any cocoon. They remain in the earth 
all winter and emerge about the middle of the next summer, 
when they are transformed to the moth, or mature insect. 


REMEDIES. 


As in the case of the red-humped caterpillar, gathering the 
caterpillars by hand is the simplest remedy and perhaps the 
only one which it is necessary to recommend. The caterpillars 
are gregarious and the whole brood is easily removed from the 
tree and destroyed. Arsenical sprays (Formula 6) will kill 
them, and may sometimes be a convenient means of combating 
them. 
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4. RepD-HuMPED CATERPILLAR. 
(Gedemasia concinna. ) 


During August, September and October, the red-humped 
caterpillar is one of the most troublesome orchard caterpillars 
in the State. Many correspondents reported that entire or- 
chards of young trees were stripped of their foliage, except 
for the mid ribs of the leaves, before the presence of the pest 
had been discovered. 


Fig. 10. (From Me. Agr. Exp. Sta. 
Circular). 


The mature insect is an inconspicuous brown moth with wing 
expanse of slightly more than one inch. The female deposits 
eggs on the under side of a leaf in a cluster, usually during 
July. The young caterpillars, which soon hatch from these 
eges, feed upon the tender tissues of the under side of the leaf, 
not attacking at first the upper surface. When they become 
larger they devour the whole leaf except the mid rib. They 
move in flocks, an entire brood feeding together and remaining 
in a cluster when resting. In the caterpillar or larval stage 
this insect is readily recognized. The body of the full grown 
caterpillar is marked with fine longitudinal stripes of black, 
white and yellow, and short black spines occur in rows. The 
head is bright red and the first segment of the abdomen, which 
is conspicuously humped, is of the same color (fig. 10). The 
caterpillars reach their full growth (about 114 inches) from 
August to late October. When full grown, they descend to 
the ground and hide under leaves or other rubbish and make a 
glassy transparent cocoon, within which they pass their pupal 
period. They remain in the cocoon all winter and emerge the 
following season as mature moths. 


REMEDIES. 


The red-humped caterpillars are not especially difficult to 
combat if a watch is kept for the colonies while they are young. 
As they are gregarious, it is a simple matter to clip off the 
small twig containing the whole brood of little caterpillars. 
When they are larger they can often be dislodged by jarring 
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the branch and destroyed on the ground. Arsenical sprays 
(Formula 6) will kill them, but the presence of fruit makes 
this remedy undesirable for bearing trees late in the season. 


5. Morriep Fruit CATERPILLAR. 
(Crocigrapha normani. ) 


The eggs are laid in a mass flatly attached to the leaf. They 
hatch in mid-June in Maine. The larva is a smooth, hairless 
caterpillar, 114 inches long when full grown. Its head is shiny 
yellow with one dark blotch on each lobe. Its body is mottled 
grayish brown above, and pale grayish green beneath. The 
legs are pale. This caterpillar feeds both upon the foliage and 
the fruit. (See fig. 55). The pupal stage is passed in the 
ground. It is a glistening brown object about 34 inch long. 
The mature insect is a brownish moth expanding about 1% 
inches. 


REMEDIES. 


Arsenical sprays (Formula 6) applied for other species will 
control this one also. As this caterpillar is very readily dis- 
lodged, jarring the tree and killing the insect on the ground is 
a convenient combative measure. 


6. SADDLED PROMINENT. 
(Heterocampa guttivitta Walker). 


This species is well known in Maine because it has been ex- 
cessively destructive to orchard and forest trees during some 
seasons. The full grown caterpillar is about 114 inches long; 
body green usually, with reddish brown markings on the back, 
smooth and hairless (fig. 11). The mature insect is a moth 
expanding about 2 inches, ground color olive-greenish ashen 
with cream white patches and black markings (figs. 12, 13). 

For Maine the saddled prominent has but one brood. The 
moths emerge in greatest numbers late in May and early in 
June. Oviposition begins soon after mating which occurs the 
first night after emergence. The eggs hatch in about 9 days 
and the larve become full grown in 5 weeks (or more accord- 
ing to weather conditions and food supply). During this time 
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they molt four times. The full grown larve enter the ground 
for pupation. In Maine pupation takes place from mid July to 
late August, the majority of larve burying late in July. They 
pass the winter in the pupal stage, under the leaf mold, and the 
moths emerge in the spring. 

The eggs are deposited singly by the female which in cap- 
tivity applies the eggs to both sides of the leaf. From the rea- 
son that the tops of the trees are stripped first and then the 
lower branches it is to be concluded that the moths by prefer- 
ence deposit the eggs upon the upper leaves. Perhaps the same 
tendency to fly high may account in part for the fact that the 
hillside forests are in general more largely attacked than the 
lowlands. 

The full grown larva drops or climbs to the ground and con- 
structs a cell in the earth or under the leaves at a distance of 
1 to 3 inches below the surface. This cell is oval and is lined 
by a thin spinning of silk. 

The insect after remaining in the pupal stage all winter 
emerges with the warm spring days. 


Picaar 


Fic. 12. Male. Fic, 13. . Female: 
(Fic. 12 and 13 from Me. Ag. Exp. Sta. Bul. 161). 


COMBATIVE MEASURES. 


For the orchard or shade trees there are several practical 
measures which have proven successful the past season in pre- 
venting serious injury from the saddled prominent. 

Spraying.—This species is susceptible to arsenical poisons 
and the caterpillars readily died on apple trees which were thor- 
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oughly sprayed. Arsenate of lead or Paris green (Formula 6) 
will kill these caterpillars and should be applied as soon as they 
begin appreciable work. Applications from the middle to the 
last of June would probably get all these caterpillars which 
hatched upon the trees. In case a migration to an orchard from 
an infested forest growth is feared, the orchard should be 
sprayed as soon as the caterpillars begin to travel in search of 
fresh food. If trees not already attacked are banded with a 
sticky substance, the ascent of caterpillars up the trunk will 
effectually be prevented. 

Jarring and banding.—The saddled prominents are readily 
shaken from the branches. The cool of the morning is the 
most propitious time for jarring. The caterpillars once dis- 
lodged, their reclimbing can be prevented by banding. 

A material useful for this purpose is sold under the name of 
Tree Tanglefoot. This substance consists principally of resin 
softened by the admixture of suitable oils. It is quite similar 
to that used in the manufacture of adhesive fly-paper, seems to 
possess the merit of not injuring the trunks of trees, and is very 
effective in checking the ascent of caterpillars thereon. Where » 
the number of caterpillars jarred from the trees is excessive it 
is expedient to kill them. A hand spray charged with kerosene 
cr gasoline is a useful means to this end. 

Fowls and Pigs.—Hens will devour these caterpillars greedily 
and if given the range of an orchard will eat great numbers of 
the caterpillars which drop to the ground or descend to pupate. 

Pigs pastured in an orchard will, by rooting up and eating 
the pupz, prevent great numbers of saddled prominents and 
other moths from emerging and depositing eggs for the follow- 
ing season. 


7. AppLE-LEAF BUCCULATRIX. 
(Bucculatrix pomifoliella.) 


The larva of this insect is about one-half inch long when 
mature, cylindrical, tapering at both ends. Joints of the body 
rounded and prominent, color dark yellowish, with a greenish 
tinge and reddish shades on the anterior segments. The larve 
are active and when disturbed suspend themselves by a silken 
thread. 
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The cocoon is dirty white, slender, about one-fourth inch long, 
ribbed longitudinally by about six prominent ridges, oblong, 
tapering at both ends, flattened on the side to which it is at- 
tached. Usually fastened to the twigs and branches in groups. 
(Fig. 14). 


Fic. 14. (After Riley.) 


The small moth has only about one-fourth inch expanse of 
wings. Fore wings whitish, tinged with pale yellow and dusky 
brown. (Fig. 14). 

This insect spends the winter in the pupa state in the cocoon, 
usually attached to the twigs and branches of the host plant. 
About the time the leaves unfold, the moths come forth and lay 
their eggs upon the tender foliage. The larve are full grown 
in July. 

In September or October the cocoons in which the pupe 
spend the winter are formed. The larva feed externally upon 
the foliage, the upper epidermis and pulp eaten away in patches, 
the veins and lower epidermis intact. 


REMEDIES. 


Jar the trees when the larve are full grown and they will 
suspend themselves by threads and can be swept down by a 
broom and killed by hot water or crushed. 

Apply kerosene emulsion with a spraying pump in winter, 
to the branches that bear the cocoons. The same application 
might be made for the first brood when the foliage is on. 
eating insects. 

Spray with arsenical poisons (Formula 6) as for other leaf- 
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8. . Tussock Morus. 
I. WHITE-MARKED TussocK (Hemerocampa leucostigma). 
II. ANTIQUE TuUSsocK (Notolophus antiqua). 


The conspicuous white egg masses of these moths are de- 
posited late in the summer or in the fall upon the cocoons from 
which the female moths emerge. As the hairy cocoons are 
commonly attached to the rough bark, or twigs of trees the 
caterpillars infest, the egg-masses are readily found at any time 
after the leaves have fallen. ‘The eggs which the white-marked 
tussock deposits are covered with a white frothy substance 
which becomes brittle upon exposure to the air. The antique 
tussock does not protect its eggs in this manner but leaves them 
uncovered upon the cocoon (fig. 39). 


Fic. 15. (After Riley). 


The caterpillars which emerge from these eggs in the spring 
are most grotesque in appearance. The caterpillar of the white- 
marked tussock moth when full grown has a shiny coral red 
head beyond which extend two stiff pencils of black hairs di- 
rected forward like horns. A single pencil of similar con- 
struction supplies the other end of the body with a tail. Upon 
the middle of the back, starting a little behind the head, is a 
rew of four regular tufts of soft whitish hairs which resemble 
small paint brushes neatly trimmed off at the tip. In a line 
with these but nearer the tail occur two little bright red tuber- 
cles (fig. 15). The full grown antique tussock caterpillar re- 
sembles closely the species just described. Its head, however, 
is jet black and it has an additional pair of black pencils, simi- 
lar to though shorter than the horns, projecting from the sides 
of the body, which is lacking in the caterpillar of the white- 
marked tussock. 

After feeding for four or five weeks the caterpillar becomes 
full grown and spins a rough cocoon of silk with which it mixes 
the hairs that have decorated its body. These cocoons are usu- 
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ally formed upon the bark or in the angles of twigs. Often a 
leaf is attached to the mass. 

In about two weeks the adult insects emerge from the co- 
coons. The males are winged, the white-marked tussock having 
gray wings which expand nearly one and one-half inches and 
the antique tussock having smaller brown wings. The female 
moths of these two species are not readily distinguishable. They 
never acquire wings and their distended bodies are practically 
little more than animated sacs of eggs. The females being un- 
able to fly and their bodies being too heavy for their slender 
legs to drag about, cling to the cocoons from which they emerge 
and soon after mating deposit about 300 eggs in a mass upon 
the cocoon. 


REMEDIAL MEASURES. 


The white egg masses deposited on the cocoons remain on 
the trees all winter. These are readily seen and can be removed 
and burned. Cocoons of the tussock not covered with eggs 
should not be disturbed as they are either the empty cocoons of 
males or cocoons containing parasites. If the cocoons are empty 
they can do no harm and if they contain parasites, these insect - 
enemies of the tussock should be allowed to develop. — 

The fact that the females cannot fly makes this pest easily 
controlled locally, for the orchardist need not especially fear his 
neighbor’s infested trees. . 

The caterpillars are susceptible to arsenical sprays (Formula 
6) and this means of combating them is sometimes necessary 
where the winter collecting has been neglected or when the tus- 
socks appear in destructive numbers upon shade trees. 


g. Forest TENT CATERPILLAR. 
(Malacosoma disstria.) 


The eggs of this insect are deposited in a belt encircling a 
small twig, about 200 in each mass. ‘These egg masses resemble 
those of the orchard tent caterpillar, except that they are more 
nearly square at the ends. A glistening varnish-like protective 
substance is deposited with the eggs which renders the mass 
more readily seen in the sun. 
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The colonies of young larvz do not construct tents as do the 
orchard tent caterpillar, but they are usually massed during 
dark or rainy weather. 

The caterpillars resemble the orchard tent caterpillars, the 
most striking difference being that the cream colored line along 
the back is broken into a line of dots in the forest tent cater- 
pillar while with the orchard tent caterpillar this line is un- 
broken. They grow to be about two inches long. 

The full grown caterpillar constructs a filmy outer cocoon 
with an inner firm cell which it soaks with a yellow discharge 
drying to a pale yellow powder. These cocoons are often at- 
tached to buildings. 

Moth—In from io to 14 days after spinning the cocoon the 
adult insect emerges. This yellowish-brown moth resembles 
that of the orchard tent caterpillar closely but the transverse 
bands on the wings are darker than the ground work of the 
wings instead of paler as with the other species. It is not 
practicable to combat the insect in this stage. 


REMEDIAL MEASURES. 


Arsenical sprays (Formula 6) applied early in the season will 
satisfactorily dispose of this pest and for orchard or shade trees 
protected in this manner no other means are necessary. After 
the caterpillars are half grown it is their custom to congregate 
in great masses on the trunks of the trees while they molt their 
skins. Here they may be destroyed by a stiff broom dipped in 
Kerosene or swept into a pail of water and kerosene 

When not congregated for molting the older caterpillars when 
not feeding stretch out motionless along the branches or trunk 
and are difficult to see, especially as they are likely to choose 
the upper side of the branch. 

However, it is not necessary to wait for the molting periods 
in order to combat the older caterpillars on trees which have 
not been protected by spraying. These caterpillars drop down- 
ward when disturbed. “This habit leads to the suggestion that 
by a combination of jarring and banding much injury may be 
prevented.” After the caterpillars are jarred from the tree the 
trunks of trees are painted with a band of “‘tanglefoot” such as 
is used against the gypsy caterpillar to prevent their ascending. 
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Fic, 16. Forest Tent Caterpillar. (Biot Me. Ag. Ex. Sta. Circulaage 


10. Brown-Tair Morn. 
(Euproctis chrysorrhea.) 


The caterpillars of the brown-tail moth are capable of ruin- 
ing orchard, shade and many woodland trees. They are also a 
dreaded nuisance, because the caterpillar hairs break off, and 
on coming in contact with the human skin, cause extreme irri- 
tation and often illness. 

So serious a pest should be known by every one in the State, 
because although extermination of this insect may not be pos- 
sible, much practical and effectual work can be done in holding 
it in check and reducing its numbers so that damage to orchard 
and shade trees may be very slight. 

The moths, expanding from one and one-fourth to one and 
three-fourths inches, are white except for the abdomen, which 
is tinged with brown and tipped with a tuft of brown hairs. 
This tuft is small and dark in the male, but the large golden- 
brown tuft in the female is conspicuous enough to be the most 
striking characteristic of the moth, and has won for this insect 
its descriptive name of “brown-tail.”” These moths are on the 
wing in July, and unlike some closely related pests, the brown- 
tail females as well as the males are strong flyers. They are 
active at night, and as lights have an attraction for them, they 
sometimes fly a long way toward a lighted district. 

The female usually selects a leaf near the tip of the branch 
en which to deposit from one hundred and fifty to three hun- 
dred eggs. Some of the brown hairs from the abdominal tuft 
adhere to the egg mass and give it the appearance of a brown 
felt lump. 

By the middle of August most of the eggs are hatched and 
the young caterpillars spin a slight web over the leaf near the 
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egg cluster. When they have eaten all but the skeleton of the 
first leaf, they draw another into the web and repeat the process 
at intervals during the late summer. They feed slowly, how- 
ever, and spend so much time spinning their web that they do 
comparatively little damage to the trees in fall, and they are still 
very small (about one-fourth of an inch in length) when cold 
weather comes on. 

The winter nests—(Fig. 38). In the fall the young cater- 
pillars weave additional layers of silk about their retreat, fas- 
tening it securely to the branch by the web, and pass the winter 
thus in colonies of one hundred and fifty to three hundred in a 
single nest. This is a very unusual yet most commendable 
habit in a caterpillar pest, for they can be killed, hundreds at a 
time, simply by burning the nests in which the colonies hiber- 
nate. The nests, composed of leaves, bound firmly together by 
a silken web, are varied in shape. In spite of the superficial 
variety the essential characteristics of the brown-tail moth nests 
are soon learned, and even anyone unfamiliar with the nest can 
make himself perfectly certain if he will cut carefully into the 
nest. Jf the structure contains one or more silken cells filled 
with tiny living caterpillars it is the winter nest of the brown- 
tail moth. 

Early in the spring the young caterpillars emerge from their 
winter nests and feed upon the opening leaf buds. Until about 
the middle of June they feed greedily upon the leaves, com- 
pletely stripping the trees where they are numerous. When 
full grown the caterpillars are about one and one-half inches 
long. They are dark brown with a sprinkling of orange. Long 
fine reddish-brown hairs cover the body, and a row of conspic- 
uous white hairs runs along each side. Like the caterpillars of 
the tussock and gypsy moths, they bear bright red tubercles on 
the top of the sixth and seventh abdominal segments. 

Poisonous qualities of the caterpillars——Were the caterpillars 
to be feared only for their ravages upon orchard and other 
trees, the situation would be alarming enough, but not less 
serious is the physical discomfort experienced by people living 
in infested districts. When the minutely barbed hairs of the 
caterpillar come in contact with the skin they cause an eruption 
similar to and in many cases worse than ivy poisoning. These 
hairs are brittle and where the caterpillars are numerous few 
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people are likely to escape, as the caterpillars drop from the 
branches and creep about, even entering houses. Direct con- 
tact with the insects themselves is not necessary, however, for 
when the caterpillars shed their skins the molts are blown 
about, widely scattering the barbed hairs. 

The caterpillars are usually full grown in June. They then 
spin loose cocoons, attached commonly to leaves, though some 
times other shelter is sought. Within these they transform to 
brown pupe about three-fourths of an inch long. From the 
first to the twentieth of July the moths with pure white wings 
and brown-tipped abdomens emerge from these cocoons to 
deposit eggs for the next generation of caterpillars. 


REMEDIAL MEASURES. 


Destruction of breeding places—Old and worthless orchard 
trees, wild cherry tangles and other susceptible trees in infested 
regions should be cleared away, thus lessening the labor of 
direct search for the destruction of winter nests, by eliminating 
likely breeding places. 

Cutting and burning the winter nests——This is the most im- 
portant of the direct remedies because it is the easiest, cheap- 
est and, if thoroughly done, a sufficient protection against the 
ravages of this pest. The webs and leaves that compose the 
nest are woven tightly to the tips of the branches and hang 
there like dead leaves all winter. With so many months for 
inspection there is no excuse for harboring the hibernating 
caterpillars on shade or orchard trees. After they are cut from 
the branches the nests should be burned, as this is the simplest 
way of destroying the colony within. 

Spraying.—The young caterpillars can be killed by arsenical 
sprays (Formula 6). This remedy is most effective when ap- 
plied as soon as the leaves develop in the spring. Of course 
where the winter nests have been destroyed there will be no 
need of this remedy and it is much easier to kill about two hun- 
dred caterpillars enclosed in a nest than to wait until they are 
scattered over the tree. 
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11. Gypsy Morn. 
(Porthetria dispar.) 


Unlike the brown-tail moth, the gypsy moth winters in the 
egg stage. Although winged, the female gypsy moth does not 
fly, but deposits the eggs in any convenient place to which it 
can crawl. The egg masses are most commonly attached to 
the bark of trees but they are also found in such places as under 
edges of stones, beneath fence rails, on buildings, and in old 
cans and rubbish. The eggs are laid in July and August in a 
mass of 400 to 500. ‘They are covered with tan colored hairs 
from the body of the female moth, and form an irregular oval 
mass. 

As the eggs do not hatch until about May 1, eight months at 
least are available for their destruction. 

The young larve or young-caterpillars are dark in color and 
well furnished with dark hairs. The full-grown larva is be- 
tween 2 and 3 inches long, dark brown or sooty in color, with 
two rows of red spots and two rows of blue spots along the 
back, and with a yellowish but rather dim stripe between them. 
The body generally is clothed with long hairs, and sometimes 
reaches the length of 3 inches. 

The larvz usually become full grown about the Ist of July, 
and then transform to pupe. The pupz are found in the same 
situations as those we described for the egg clusters, but are 
found also in the foliage of trees and shrubs. 

The male moth is brownish yellow in color, sometimes having 
a greenish-brown tinge; it has a slender body, well-feathered 
antennz, and a wing expanse of about an inch anda half. The 
forewings are marked with wavy zigzag darker lines. It flies 
actively all day as well as by night. 

The female moth is nearly white, with slender black antenne, 
each of the forewings marked with three or four zigzag, trans- 
verse, dark lines, and the outer border of both pairs of wings 
with a series of black dots. The body of the female is so heavy 
as to prevent flight. 


REMEDIAL MEASURES. 


Killing the Eggs—‘No single method of destruction against 
the gypsy moth is more effective than killing the eggs. The 
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egg masses, wherever accessible, can be killed from August to 
May by soaking them thoroughly with creosote mixture. The 
creosote may be applied with a small swab or paint brush. 
Creosote mixture may be purchased at agricultural warehouses 
and seed stores at from 50 cents to $1.00 per gallon, depending 
on the quantity.” 

The caterpillar can be controlled by arsenical sprays (For- 
mula 6). . 


12. TicerR Morus. 
I. HICKORY TIGER MOTH (Halisidota carya@). 
II. SPOTTED TIGER MOTH (Halisidota maculata). 


These two closely related insects are so similar in habits and 
are so commonly associated in Maine orchards that they may 
be discussed together. 

The hickory tiger caterpillars are, when full grown, covered 
with spreading tufts of white hairs and decorated down the 
back with a row of 8 black tufts. The fourth and tenth seg- 
nents each bear two long slender pencils of black hair. 

The caterpillar of the spotted tiger moth is yellow and black, 
these colors occurring in widely variable proportions. Some- 
times the whole body is covered with yellow hairs in which case 
there is a row of 8 tufts of black along the back as with the 
hickory tiger. Often, however, both ends of the caterpillar 
are covered with black hairs with scattering pencils of white 
and the yellow hairs are limited to the central portion of the 
body. Both the hickory tiger and spotted tiger caterpillars have 
jet black heads and legs. 

The young tiger caterpillars are only sparsely supplied with 
hairs and bear very little resemblance to the fuzzy full grown 
ones. They are gregarious when young and at first their pres- 
ence may be detected by skeletonized leaves but later the colony 
scatters and the caterpillars feed separately, eating the whole 
leaf substance. If they are disturbed they curl up like a hedge- 
hog and drop to the ground. The hairs are easily brushed from 
the body of these caterpillars and cause, upon contact with sen- 
sitive skin, an irritating itching sensation. 
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Fic. 17. Caterpillar of hickory tiger moth. (From Me. Agr. Ex. 
Sta. Circular). 


They feed until they are nearly one and one-half inches in 
length and then they leave the trees and seek suitable shelter 
for their cocoons, the sides of buildings often being selected: 
The cocoons are oval, snug little objects less than an inch long 
and are composed almost entirely of the hairs which have 
covered the caterpillars, closely felted together. Within the 
cocoon the insect remains all winter—as short, thick, rather 
blunt brown pupe. 

The winged moths emerge from the cocoons in June and 
deposit their egg clusters upon some suitable food plant. The 
hickory tiger moth is pale buff. The fore wings are thickly 
sprinkled with little brown dots and set with irregular yellow- 
ish white spots. The hind wings are unmarked. The spotted 
tiger moth resembles the related species closely, but the spots 
are variable in size and number. 


REMEDIAL MEASURES. 


Arsenical sprays (Formula 6) will poison these caterpillars. 
However, where trees are carefully watched, the colonies of 
the tiger caterpillars could be easily removed by hand while they 
are young and congregated together. Sometimes, too, it is pos- 
sible to get rid of them by jarring them off on to a sheet. Where 
they form coccoons along the edges of clapboards and in other 
crannies about buildings, much can be done by sweeping down 
the cocoons and destroying them. 
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13. VELLEDA Lapper Mora. 
(Tolype velleda.) 


The larva of this insect is remarkable for having on each side 
of each segment a little lappet or flat lobe; from these many 
long hairs are given out, forming a fringe to the body. It is 
biuish gray, with many faint longitudinal lines; and across the 
back of the last thoracic segment there is a narrow velvety 
black band. When at rest the body of the larva is flattened, 
and the fringes on the sides are closely applied to the surface 
of the limb. The larva is full grown during July. The cocoon 
is brownish gray, and is usually attached to a branch of the 
tree. The body of the moth is milk white with a large black- 
ish spot on the middle of its back, the wings are a soft bluish 
gray crossed by white lines. The moths have an expanse of 
wing ranging from 1% to 2 inches. 


REMEDIAL MEASURES. 


It is rarely necessary to apply repressive measures. Arseni- 
cal sprays (Formula 6) will control these insects. 


14. Rosk-CHAFER. 
(Macrodactylus subspinosus Fab.) 


The rose-chafer (fig. 18), a long-legged beetle of a light yel- 
lowish brown color, and about a third of an inch in length, 
appears in June, the date varying somewhat according to local- 
ity and season, and the beetles mate and begin feeding soon 
after they emerge from the ground. For from four to six 
weeks after their appearance they continue feeding, almost con- 
stantly paired. The female deposits her eggs singly, from 
twenty-four to thirty-six in number, a few inches beneath the 
surface of the earth, and in about two or three weeks’ time 
they hatch and the young larve or grubs begin feeding on such 
tender rootlets, preferably of grass, as are in reach. In au- 
tumn they have reached maturity. They are yellowish white 
in color, with a pale brown head. Late in autumn they descend 
lower into the earth, beyond the reach of frost, and in early 
spring they ascend, and each grub forms a little earthen cell in 
which it passes the winter. Later in the spring, in April or 
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early May, they transform to pupz, and in from two to four 
weeks afterwards the beetles emerge, dig their way out of the 
ground, and the destructive work is renewed. A single gen- 
eration of the species is produced in a year, and about three 
weeks is the average duration of life for an individual insect. 


Fic. 18. (After U. S. Div. of Entomology). 


The beetles do not confine their ravages to any particular . 
portion of a plant, but consume blossoms, leaves, fruit, and all 
alike (fig. 41, 42). Whole orchards are often devastated, and 
the fruit crop of large sections of country destroyed. It is no 
uncommon sight to see every young apple on a tree completely 
covered and obscured from view by a sprawling, struggling 
mass of beetles. 


REMEDIES. 


The rose-chafer is one of our worse insect enemies to combat 
successfully. The difficulty is that any application that may be 
made is unsuccessful unless applied almost continually. The 
arsenites will kill the beetle, but are not of much value when 
the insects are abundant, because of the slow action of the 
poison. Every beetle on a plant might be destroyed one day, 
but on the day following the plant would be completely covered 
again. 

They may be jarred from trees on to sheets saturated with 
kerosene, but these methods are tedious and must be practiced 
daily in early morning or toward sundown to be effective. 

Small orchards may be protected, at least from the first arriv- 
ing hordes of the chafers, by planting about them early flower- 
ing plants that particularly attract the beetles. Spirzeas, Deut- 
zias, Andromeda, magnolias, blackberries, and white roses are 
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especially useful as counter attractives. The beetles swarm on 
the flowers of these plants in preference to many varieties of 
fruits, and when thus massed in great numbers, their destruc- 
tion by the use of collectors or other mechanical means is great- 
ly facilitated. All ground which might serve as a breeding 
place and which it is posible so to treat, should be plowed and 
harrowed early in May for the destruction of the larve or pupe. 


c. CATERPILLARS LIVING IN WEB NESTS WHEE 
THE TREE IS IN, LEAF?SOR MORE (@RSiga 
CONCEALED IN FOLDED LEAF OR BUD. 


1. Fatt, Wes Worm. 


(Hyphantria cunea.) 


Fic. 19. (After Riley). Fic. 20. (After Howard). 


The mature insect is a moth with a wing expanse of about 
114 inches. It varies much in coloration but the most common 
form is white or slightly fulvous with white wings. The wings 
may be pure white or dotted with black and brown. In the 
spring the moths emerge from the cocoons in which they have 
passed the winter and the female deposits eggs upon a leaf in 
May or June. Each moth lays from 400 to 500 eggs from 
which hatch minute caterpillars in 10 days or more according 
to weather conditions. These caterpillars remain together and 
cover themselves with a small silken web. As they grow, more 
and more leaves are drawn into the web which may in time 
include the leaves of several small branches or all upon a large 
branch. Such webs sometimes attain dimensions of several 
feet and are conspicuous and unsightly masses. 

If they are so numerous on one tree that the food supply 
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gives out they leave the web and seek other trees. Otherwise 
they remain until they are full grown (a little more than an 
inch in length), when they drop to the ground and seek a place 
where they may make cocoons. Recesses which attract them 
for this purpose are crevices in bark, spaces under boards or 
door steps, or near the surface of the ground in rubbish. These 
insects pupate within thin, almost transparent cocoons and. re- 
main in them all winter, emerging as mature moths in the 
spring. 


REMEDIAL MEASURES. 


Trees well protected with arsenical sprays (Formula 6) will 
not need other treatment for fall web worm, for the poisoned 
leaves will be drawn into the web for food. In many cases the 
simplest means for combating them is to keep close watch upon 
the trees and clip off and burn the web when it is still small. 
Even the full sized web can be pruned off from trees not valu- 
able, but in the orchard there is, of course, no excuse for allow- 
ing them to remain until large branches are involved in the web. 
The web may be effectually drenched with a strong washing 
powder solution or kerosene emulsion. 


2. ORCHARD TENT CATERPILLAR. 
(Malacosoma americana. ) 


Encircling the twig of apple, plum, and wild cherry trees is 
frequently found a glistening brown mass about three-fourths 
of an inch in length (fig. 36). 

From such an egg cluster hatch in the spring from two hun- 
dred to three hundred caterpillars, which live in a colony and 
construct a whitish tent-like web in the angle of two convenient 
branches. It is the habit of the tent caterpillars to pass their 
time when not feeding, particularly at night and during cold or 
stormy weather, within the tent which they enlarge as their own 
rapid increase in size calls for more room. During the warm 
sunny hours of the day they leave their protection and feed 
voraciously, defoliating the branches in the vicinity of the tents. 
One colony is enough to denude a young tree or several large 
branches of an old tree. 

The tent which is at first a delicate filmy silken web becomes 


362 AGRICULTURE OF MAINE. 


by the time the caterpillars are full grown a structure two feet 
or more in length, unsightly with the accumulation of molted 
skins and other rubbish. 

The full grown caterpillar is nearly two inches long. It is 
slender, dark, and velvety with numerous soft golden brown 
hairs upon the body. A white stripe marks the middle of the 
back, while the sides are streaked irregularly with white or yel- 
low. . Along each side of the dorsal white line is a row of trans- 
verse pale blue spots. 

After feeding for four or five weeks the caterpillars leave the 
tree in search of a sheltered place for their cocoons, a crevice 
in the bark, the eaves of buildings, or rubbish piles, proving 
attractive for this purpose. The cocoon is an elongated oval 
with the outer silk delicate and loosely woven and the inner part 
firmer and close. The inner cell is painted on the inside with 
a thick yellow liquid which soaks through the cocoon and soon 
dries to a yellow powder. 

The insect remains in the cocoon from two to three weeks, 
when it emerges as a brown moth expanding about one and 
one-half inches. The fore wings are crossed obliquely by two 
pale lines. The general color of the moth varies from buff to 
reddish brown in different individuals. 


Fic. 21. Female moth photographed in resting position; slightly 
enlarged. 


REMEDIES. 


This insect is so easy to combat that its presence to any great 
extent in an orchard is due largely to negligence. During the 
bright days of winter and spring the egg masses are readily de- 
tected on young twigs as their varnished surfaces glisten in 
the sun. These should be removed and burned. 

Since the caterpillars congregate in their tents at night and 
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are not early risers, they can be destroyed, the whole colony 
at once, by soaking the tent with kerosene emulsion, or soap 
or washing powder suds (Formulas 7, 10). This may be ap- 
plied by a swab attached to a pole. Any time when the whole 
family is “at home’ is suitable for this remedy, as the early 
morning, evening, or a cold or cloudy day. 

Arsenical sprays (Formula 6) will kill the caterpillars and 
may be applied to the branches near the tents. Trees sprayed 
early in the spring for the bud moth and other early caterpillars 
will be sufficiently protected against the tent caterpillar also. 


3. Bup Mors. 
(Tmetocera ocellana.) 


This is probably one of the worst pests to apple orchards in 
Maine. It works in the unfolding flower and leaf buds of 
orchard trees, often doing great damage to the crop, besides 
attacking nursery stock and young trees. 

The half grown, brown, hibernating caterpillars usually 
emerge from winter quarters about the time the buds begin 
tc expand, their first appearance depending on the advance of 
the season, and ranging over two or three weeks. When they 
are out early, they gnaw into the buds. If the buds are open 
they crawl inside. They attack both flower and leaf buds, 
fastening the parts together with silken threads forming a nest, 
within which they feed upon the enclosed tender flower or leaf 
parts. They do not confine their depredations to a single leaf 
or flower in the bud, but increase the injury done by sampling 
nearly all. They sometimes bore down the stems a few inches, 
killing the terminal shoots. The bud attacked turns brown, 
making the nest conspicuous. The caterpillars feed mostly at 
night for 6 or 7 weeks and moult 3 times. When full grown 
the caterpillar forms a tube out of leaves, which it lines with 
thin, closely woven silk, and within it soon changes to the pupa. 
In about ro days the pupa works its way nearly out of the tube 
by the hooks on its back. The skin splits open and the moth 
appears. The moths are on the wing during the latter part of 
June and the first of July. They fly mostly at night, resting 
on the trees during the day time, when they may be easily recog- 
nized by the white bands on the ash colored wings. The moth 
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has a wing expanse of 3-5 of an inch. They live 2 or 3 weeks, 
during which time they mate and the eggs are laid. The eggs, 
which resemble small fish scales, are laid singly or in clusters, 
mostly at night, on the under side of the leaves. The eggs 
hatch in 7 to 10 days. The young larve feed upon the epider- 
mis of the leaf, forming a silken tube for protection. After 
the fourth moult, which occurs the last of August or the first of 
September, or before the leaves fall, they leave the silken tubes 
and form a silken winter home (hibernaculum) on the smaller 
twigs. near the buds, in which they spend the winter. The 
appearance of the hibernating larva in the spring completes the 
fyele of fife 


REMEDIES. 


Pull off and burn the withered clusters of leaves containing 
the caterpillars and chrysalids early in spring. Spray with 
arsenate of lead (Formula 6) as soon as the buds begin to 
swell in the spring. It will not do to wait until the attack is 
made. 


4. LEAF SEWER. 
(Ancylis nubeculana. ) 


The leaf is folded along the mid rib, the two sides being 
brought together, the caterpillar constructing its nest within 
(fig. 22). The winter is passed in the larval condition in the 
folded leaves which lie on the ground. In April the larve 
transform in pup and about to days later the moths begin to 
appear, laying eggs in June. The caterpillar is about %4 inch 
in length when full grown, yellowish green, with yellow head, 
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and horny shield on the next segment a little darker, with a 
black dot on each side. On each of the remaining segments 
there are some pale, shiny, raised dots (tubercles) from every 
one of which arises usually a single hair. 

In the perfect state this insect is a small white moth with 
brown markings with an expanse of wings of about 34 inch. 


REMEDIES. 


When the injury to the tree is serious the fallen leaves may 
be raked up and burned in the autumn to restrict the develop- 
ment of the moth the following season. 


5. THE CicAR CasE-BEARER. 
(Coleophora fictcherella.) 


The caterpillars infest mainly the leaves, but in the spring 
they may also be found on the buds and the young fruits. The 
full grown caterpillar is reddish orange and averages I-5 of an 
inch in length. The case, as it is made in the fall, is a minute 
flattened curved structure composed of portions of the upper 


Fic. 23. (After Slingerland). 
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and lower skins of the leaf. In the spring a second case (fig. 
23) is made, which is longer, cylindrical or cigar-shaped, in 
which the larva pupates. The adult insect which emerges from 
the pupa during June and July is a small, steel gray moth ex- 
panding less than % an inch. 


REMEDIES. 


This insect can be kept in check by arsenical sprays (Formula 
6), the first to be applied as soon as the cases are noticed on the 
opening buds. A second and perhaps a third application may 
be necessary at intervals of 4 to 7 days on badly infested trees. 


AAA. INSECTS ON OR IN THE, FRUIT. 


(Divisions a, b, and c.) 
a. Caterpillars with 3 pairs of thoracic and several abdominal legs. 
1. Full grown caterpillar less than % inch long, with an anal 
fork*, mining in the fruit. 
1. Lesser apple worm. Page 367. 
2. Full grown caterpillar nearly 34 inch long without an anal 
fork, mining in the fruit. (fig. 40). 
2. Codling Moth, Page 367. 
Full-grown mottled caterpillar, 11% inches long eating into 
the fruit. Mottled frmt caterpillar. Page 345. 
b. Legless maggots or grubs. 
3. Very slender white maggots mining in the flesh of the 
apple leaving brownish tracks. 
3.. Apple maggot or railroad worm. Page 369. 
4. A small white grub mining in the very small windfalls in 
early summer. (fig. 25). 4. Plum curculio. Page 371. 
c. Mature insects with wings and legs. 
4. A gnarled blackish snout beetle with dusky reddish markings, 
puncturing the fruit. (fig. 27). 
4. Plum curculio. Page 371. 
5. A flat yellowish mottled bug with slender beak; ovipositing 
in and deforming the fruit. (fig. 28). 
5. Tarnished plant bug. Page 374. 
6. A long legged yellowish brown beetle feeding on fruit. 
(fig. 18). Rose chafer. Page 358. 


* The anal fork can only be seen with a high power microscope, the 
larva being slightly compressed between cover glass and slide. 
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I. Lesser APPLE Worm. 
(Enarmonia prunivora. ) 


The larva feeds upon the apple in a manner similar to that 
of the codling moth, for which it is doubtless frequently mis- 
taken. Besides by its smaller size the larva may be distin- 
guished from that of the codling moth by the presence of the 
anal fork. The adult moth expands about 5 of an inch across 
the wing. The ground color of the front wings is black, with 
patches of pale rusty red, of gray, and of yellowish white and 
steel blue oblique lines. The hind wings are dusky gray at the 
base, shading to black at the apex. 


REMEDIES. 


The insect may be combated by spraying used against the 
codling moth. 


2. Tue Copiinc Mora. 
(Carpocapsa pomonella L,.) 


The codling moth passes the winter in the larval stage in 
silken cocoons in cracks and holes in the trees and in houses 
where apples have been stored. In the spring these larve 
change to pup, and the moths emerge about a month after the 
apple is in blossom. 

The moth (fig. 40, a) varies somewhat in size, but the maxi- 
mum spread of its wings is about three-fourths of an inch. 
The front wings are of a brownish gray color and are crossed 
with lines of gray scales, giving them the appearance of watered 
silk. At the tips of the wings there is a large brown spot, in 
which are many scales of bronze or gold. The hind wings are 
grayish brown in color. The moth lays her eggs, a few days 
after emergence, on the leaves of apple or other food plant, or 
on the fruit. A majority of the eggs of the first generation 
are laid on the leaves, while the greater part of those of the 
second generation are laid upon the fruit. 

A large number of the larvee which hatch from eggs deposited 
on the leaves eat small portions of the leaves before finding 
fruit. The larva, living most of its life within the fruit, throws 
out through its entrance hole, which it enlarges from time to 
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time, or through its exit hole in the side of the fruit, the char- 
acteristic mass of frass or excrement which is the sign of infes- 
tation. 

The larve have some difficulty in entering the smooth sides 
of the fruit, and about 80 per cent of the first generation enter 
by way of the calyx, while the majority of the second genera- 
tion enter at the sides, especially where the fruits are touching. 

Before entering the young apple the larva feeds, as noted, 
en the leaves, but also for a day or two within the partial con- 
cealment formed by the calyx or blossom end af the apple. 
During several days, therefore, the little apple worms feed 
externally, both before they enter the calyx and within the 
latter, and the object of spraying is to insure their being poi- 
soned by thoroughly coating in advance, with an arsenical mix- 
ture, the leaves, and especially the blossom end of every fruit, 
before the shutting up of the lobes of the calyx. Most of the 
larve enter the calyx after it is closed, and are then beyond the 
reach of any poison later applied. 

The pinkish larva lives in the fruit about twenty days, and 
grows to a length of about five-eighths of an inch (fig. 40) 
when, being full fed, it makes a tunnel to the outside of the 
fruit, the entrance of which is filled with frass and silk. When 
ready to leave the apple this plug is pushed out. The larva 
then crawls out and immediately seeks a place in which to spin 
its cocoon. 

Cocoons have been observed in the following places: In 
holes and cracks in the trunks and branches of the trees; under 
rough bark; in the fruits (though rarely); in the cracks in 
the ground around the tree; on or between the clods among 
the fallen fruit; under bands or anything else resting on or 
against the tree; in cracks and angles of the walls and roof of 
the building in which apples are stored; under shingles of 
buildings near apple trees; in fence posts and under pickets of 
nearby fences; in paper or other rubbish on the ground; and 
in various other places. The cocoons of the first generation 
are composed entirely of silk, while in those of the second 
generation are incorporated bits of wood and bark. The larvee 
inside the cocoons transform into pupe in about six days from 
the time of spinning the cocoon. 
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In about twenty days from the spinning of the cocoon the 
pupal skin splits and the moth emerges (fig. 40, a), lays its 
eggs, and gives rise to another generation. 


MEASURES USED AGAINST THE CODLING MOTH. 

An arsenical spray (Formula 6) immediately after the blos- 
soms have fallen should be used and repeated 7 to 10 days 
later. Use burlap bands on trunks, killing all insects under 
them every 10 days from July 1 to August 15, and once later 
before winter. 


3. ApPLE Maccot oR RAILROAD WorRM. 


(Rhagoletis pomonella. ) 

The adult stage of the apple maggot is a fly, a little smaller 
than the house-fly and readily distinguished by four dark 
irregular bands across the wings; these are found in the apple 
orchards from about July first until frost. During this time 
the females are employed laying eggs, by piercing the skin of 
the apple with a sting-like ovipositor and leaving at each in- 
cision one egg buried in the pulp. Each female is capable of 
laying at least three or four hundred eggs. 

From these eggs hatch apple maggots which tunnel through 
the pulp where they feed until full grown. The maggots are 
small, plump, white objects without legs and’ with head so ill 
defined that it is difficult to find it at all. The mouth parts are 
reduced to a pair of rasping hooks. The apple maggot works 
in soft discolored mushy trails anywhere in the pulp. The trails 
of the apple maggot never contain little round sawdust-like 
pellets. Often their tunnels lie directly beneath the skin of the 
apple, showing through in the light colored varieties as dark 
trailing tracks which have won for the apple maggot the pop- 
ular name of Railroad Worm (fig. 44). But, though the mag- 
got frequently comes near the surface of the apple, it never 
breaks through the skin until it is through feeding and is thus 
always protected, a circumstance which shows clearly that it is 
of no use to try to destroy this pest by spraying. 

When the eggs are laid, the apples are young and hard and 
for some time the maggots grow very slowly. At this stage 


the tunnels are very inconspicuous and the maggots themselves 
24 
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are not likely to be detected except by careful search. As the 
apple matures, the maggot makes more and more headway and 
is frequently full grown by the time the apple is ripe (fig. 43). 
Moreover the presence of the maggots seem to hasten the de- 
velopment of the apples and much of the infested fruit comes 
to the ground as windfalls. This is the reason so much stress 
1s laid on the destruction of windfalls to get rid of the maggot. 

Since the flies are so long on the wing and lay their eggs 
over such an extended time, the full grown maggots are found 
at different periods. The first eggs are laid naturally in the 
early fruit and accordingly as soon as August tenth full grown 
maggots have been recorded in Early Harvests. On the other 
hand, some of the later maggots, from eggs laid in harder 
winter varieties, do not acquire their full size until late in the 
fall or winter. These are the maggots that are stored with 
the fruit. 

The full grown maggots bore out of the windfalls and bury 
themselves an inch or less in the ground. Or, if they are in 
gathered fruit where they cannot find a suitable burying ground, 
they creep away beneath some protecting object instead. Soon 
after leaving the apple (sometimes the transformation takes 
place within the apple but not often) the maggots shrink a little 
in length and bulge a little in thickness, the skin at the same 
time growing tougher and slightly darker. The insect is known 
in this form as the pupa, and rests in this stage all winter. 
With the return of summer a second transformation takes place 
when the tough skin which has covered the pupa all winter is 
broken open by the adult insect (a fly with dark bands on its 
wings) which has developed inside the pupal case. This mature 
fly spends its life laying eggs in the flesh of young apples, thus 
starting a new generation of apple maggots. 


Maggot. Fly. Pupa. 
Fic. 24. 
The apple maggot enlarged 3 times. 
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The maggot, pupa, and adult fly are shown in the accompany- 
ggot, pup 5 pany 
ing illustration, enlarged about 3 times. (Fig. 24). 


PREVENTIVE MEASURES. 

As pointed out here, it is useless to try to poison the growing 
maggots as they are within and protected by the apple. It is 
also evident that if the maggots contained in windfalls and 
picked fruit are destroyed one year there will be no trouble to 
fear from them the next. Of course it is highly improbable 
that even by the greatest vigilance, every maggot could be thus 
destroyed. But when it is considered that each maggot left to 
its own devices has a chance of becoming a fly capable of lay- 
ing at least three hundred eggs, and that each maggot unde- 
stroyed this year may mean three or four hundred next year, 
the importance of killing as many as possible is evident. If the 
apple maggots, as do many insects, all developed about the 
same time, the problem would be much simpler, but as full 
grown maggots are found in apples from before the middle of 
August until into the winter, the watch for them must extend 
over several months. 

If enough hogs or sheep to eat the windfalls are kept under 
infested trees from the second week in August until the fruit 
is finally gathered, all the maggots in windfalls will be got rid 
of. Of course the same results, as far as destroying the mag- 
-gots is concerned, can be obtained by having windfalls faithfully 
gathered during this time and fed to stock, or made into cider. 

In one orchard where the main crop is not sweet fruit, a plan 
of baiting for the apple maggot has proven successful. A few 
Tolman sweet trees are grown in the orchard as traps. The 
flies deposit the majority of eggs in these sweet apples by 
preference, and the other fruit is saved to a great extent. All 
of the Tolman sweet apples, in this case, are gathered and 
destroyed. 


4. PLumM CuRrRcuLio. 


(Conotrachelus nenuphar.) 
At about the time in early spring when vegetation resumes 
activity and buds begin to push, curculios, which have hiber- 
nated under rubbish on the ground, under the rough bark of 
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trees and in other secure hiding places, emerge from conceal- 
ment and seek the fruit plants upon which they feed and breed. 
About the time the trees bloom, mating begins and as soon as 
the young fruit enlarges the deposition of eggs begins. Apples 
no larger than small peas often bear from 1 to 3 of the char- 
acteristic crescent marks made by the curculio. These punc- 
tures as well as those made by the adult beetle in feeding cause 
a serious deformation of the fruit (fig. 45). The deposition of 
eggs goes on most rapidly during the month of June, but con- 
tinues through July and August, gradually growing less and 
less as the beetles die. The majority of the beetles of this gen- 
eration do not live beyond the month of July, but a few may 
survive until September, or in rare instances until late fall. 
During the season both males and females feed upon the same 
fruits in which eggs are deposited, making small, usually cylin- 
drical punctures. The eggs hatch in from 4 to 6 days and 
the young larve start tortuous burrows through the fruit. De- 
velopment of the larve causes the fruit to fall within a few 
days. In about 20 days the larve mature, cease feeding, bore 
out of the fruit, and at once enter the ground where they com- 
plete their transformations and in about 28 days emerge as 
perfect beetles. (Figs. 25, 26, 27). The newly emerged beetles 
usually remain quiet for a day or two, allowing the body wall, 
beak and jaws to harden; then they fly into the trees and begin 
feeding upon the fruit. Beetles of this new generation do not 
(except possibly in rare cases) pair and no eggs are laid during 
this first season. The fruit is freely punctured for feeding 
purposes and the amount of this work increases as the season 
advances. It is this feeding of the new generation that causes 
the greatest injury to the fruit crop. (See fig. 45). Feeding 
continues as long as fruit remains upon the trees. Late in the 
fall the beetles leave the trees and hide away in secure places 
for the long winter period of hibernation. Such in brief is the 
life history of the plum curculio. 

Another curculio known as the Apple curculio is smoother 
and has a longer snout. This species has not been recorded 
from Maine. 
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REMEDIAL MEASURES. 

Destruction of fallen fruit is one of the chief means of com- 
bating this pest. Where hogs are pastured in the orchard 
with a view to devouring apple maggots in fallen fruit the cur- 
culios would be incidentally disposed of. The recommenda- 
tions that fallen fruit be destroyed commonly conveys no idea 
of the first fallen apples. The mind turns to the tangible fruits 
of midsummer and fall, and where the recommendation is fol- 
lowed the small apples that fall in early summer are entirely 
ignored. The same small apples are, however, an important 
factor, and should be considered in any systematic attempt to 
control the ravages of the plum curculio. 


Fic. 25. Larva (enlarged), Fic. 27. Adult (enlarged). 
Fic. 26. Pupa (enlarged). 


It does not seem possible for an apple one-fourth inch or 
less in diameter to supply nourishment enough to bring a larva 
to full maturity, but it has been learned that larve can and do 
develop in just such apples. To gather them would be imprac- 
ticable, but if clean culture is practiced they and the larve they 
contain could be largely destroyed by use of the disk harrow 
or some other tool that would chop them up or bury them. If 
the ground is clean and the orchard sufficiently open, so that 
the sun can shine upon the apples as they lie upon the ground, 
nothing further is necessary, because direct sunlight upon the 
apples will kill the contained larve. Superficial tillage of the 
surface soil can be commended as an effective method of at- 
tacking curculio. This tillage should be carried on continu- 
ously or at frequent intervals for a period of from 30 to 4o 
days, during which the great bulk of the new crop of plum cur- 
culios is in the ground. The object of tillage is to turn the 
pupze out, kill some in the process, and expose the rest to the 
elements and to birds and insects that prey upon them. 
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5. TaRNISHED PLANtT-Buc. 


(Lygus pratensis.) 

This insect is a very destructive one, and injuriously affects 
a large number of cultivated plants. It passes the winter in the 
perfect state, taking shelter among rubbish, or in other con- 
venient hiding-places, and early in May, as soon as vegetation 
starts, it begins its depredations. 

These insects are partial to the unopened buds, piercing them 
from the outside and sucking them nearly dry, which causes 
them to become withered and blackened. Sometimes a whole 
branch will be thus affected, being first stunted, then withering 
and finally dying. This insect also causes serious deformation 
of the fruit both by feeding and egg-laying punctures. Early 
iii the morning these plant-bugs are in a sluggish condition, and 
may be found hidden in the expanding leaves; but as the day 
advances and the temperature rises, they become active, and 
when approached dodge quickly about from place to place, drop 
to the ground, or else take wing and fly away. In common 
with most true bugs, they have when handled a disagreeable 
odor. In the course of two or three weeks they disappear, or 
cease to be sufficiently injurious to attract attention. 


Fic. 28. (After Chittenden). Enlarged. 


The mature bug (fig. 28, a) is about one-fifth of an inch long, 
and exceedingly variable in color and markings, ranging from 
a dull brown to a greenish or yellowish-brown. In a typical 
specimen the head is yellowish, with three narrow reddish 
stripes; the beak is about one-third the length of the body, and 
is folded upon the breast when not in use. The prothorax has 
a yellow margin and several longitudinal yellowish lines; be- 
hind the prothorax, upon the scutellum, is a yellow V-shaped 
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mark; the wings are dusky brown, with a pale cuneus and black 
point at the apex; the legs are dull yellow. The immature in- 
sects are greenish; if a little older they possess a pair of round 
black dots on the back of the thorax, another pair on the scu- 
tellum, and a single dot on the abdomen. 


COMBATIVE MEASURES. 

Since these insects hibernate among rubbish of all kinds, 
clean culture is very important. By clean culture is understood 
the removal of all litter from fence corners, so as to take away 
the shelters in which the insect winters. When they appear 
in spring the plants upon which they are should be shaken early 
in the morning, while the bugs are still in a torpid condition, 
making them fall upon a sheet underneath and then destroying 
them. As soon as it becomes warm the insects are exceedingly 
active, and so swift in all their motions that they cannot be cap- 
tured readily. 


BENEFICIAL INSECTS. 


(Adapted from Packard.) 


In a great variety of ways certain insects are helpful to man, 
and are especially efficacious either in insuring his crops or in 
destroying those insects which would otherwise devour them. 

Pollenizers of Fruit-trees——A very important part in the pro- 
duction of abundant crops of fruit is played by bees and other 
honey or nectar gatherers, and pollen-feeding insects. It is 
now generally acknowledged that bees, especially the honey- 
bee, act as “marriage-priests”’ in the fertilization of flowers, 
conveying pollen from flower to flower, and thus insuring the 
“setting” of the fruit. Many wasps, as well as butterflies and 
moths, species of pollen-eating beetles, thrips, and other in- 
sects, by unconsciously bearing pollen from distant flowers, 
prevent too close in-and-in breeding. Indeed, as Goethe said, 
flowers and insects were made for each other. Many plants 
would not bear seeds did not insects fertilize them. Insects are 
in the first place attracted to flowers by their sweet scent and 
bright colors, and it is claimed that the lines and circles on the 
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corolla of certain flowers guide them to the nectary; though 
we do not see why the scent is not in the main sufficient for 
this purpose. According to Sir John Lubbock, “The visits of 
insects are of great importance to plants in transferring the 
pollen from the stamens to the pistil. In many plants the sta- 
mens and pistil are situated in separate flowers; and even in 
those cases where they are contained in the same flower, self- 
fertilization is often rendered difficult or impossible ; sometimes 
by the relative position of the stamens and pistil, sometimes by 
their not coming to maturity at the same time. Under these 
circumstances the transference of the pollen from the stamens 
to the pistil is effected in various ways. In some species the 
pollen is carried by the action of the wind; in some few cases, 
by birds; but in the majority, this important object is secured 
by the visits of insects, and the whole organization of such 
flowers is adapted to this purpose.” 

Parasitic Insects (Ichneumons and Tachine).—While insec- 
tivorous birds accomplish much towards reducing the numbers 
of injurious insects, they often as likely as not eat the beneficial 
as well as the destructive kinds. Without doubt the leading 
factor in preventing the undue increase of noxious insects are 
the parasitic kinds belonging to certain dipterous and hymenop- 
terous families. 

An ichneumon-fly (figs. 46-49) lays its eggs either on the 
outside of the caterpillar or bores under its skin inserting an 
egg within the body. The larva of the ichneumon upon hatch- 
ing works its way into the interior of the host. Here it does 
not injure the muscles, nerves, or the vital parts of the cater- 
pillar, but apparently simply lies motionless in the body-cavity, 
absorbing the blood of its host. 

Tachina (Senometopia) militaris has been observed by Riley 
to lay from one to six eggs on the skin of the army-worm, “fas- 
tening them by an insoluble cement on the upper surface of the 
two or three first rings of the body.” The young maggots on 
hatching penetrate within the body of the caterpillar, and, lying 
among the internal organs, absorb the blood of their host, caus- 
ing it finally to weaken and die. Sometimes but a single mag- 
got lives in its host. Many grasshoppers as well as caterpillars 
are destroyed by them. 
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Insectivorous Insects—There are very many carnivorous 
kinds which devour insects entire. Such are the ground-beetles 
(fig. 51), water-beetles, the larvee of Tenebrionids and of lady- 
beetles (Coccinella) (figs. 52, 53), and those of the lace-winged 
flies (Chrysopa) which prey on Aphids, though the maggots 
of the Syrphus flies are more abundant and efficacious as Aphis- 
destroyers. 

Practical Application When the life of an injurious insect 
is carefully studied, it is frequently found that the pest can be 
combated by breeding and distributing its natural parasitic and 
predaceous enemies. For a most remarkable example of such 
an undertaking, it is only necessary to mention the work of the 
U. S. Government and Massachusetts against the Gypsy Moth. 
For current accounts of this work the reader is referred to the 
‘Annual Reports of the Mass. State Forester, and publications 
of the U. S. Bureau of Entomology. 
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REFERENCES TO LITERATURE ON APPLE INSECTS. 


a. CIRCULARS AND BULLETINS FROM THE MAINE AGRICULTURAL EXPERIMENT 
STATION.* 


Circular. Red-Humped Caterpillar. 
= Yellow-edge or Mourning Cloak Butterfly. 
Yellow-neck Caterpillar. 
Cecropia Moth. 
Tent Caterpillar. 
Forest Tent Caterpillar. 
sf Tussock Moth. 
es Brown-Tail Moth. 
Apple Maggot or Railroad Worm. 
Plum Curculio. 
Tiger Swallow-tail Butterfly. 
sf Sphinx Chersis and other Hawk Moths. 
x Fall Web Worm. 
y Tiger Moths. 
2 Bud Moths. 
‘ Io Moth. 
Two Scale Insects of Maine. 
Bulletin 161. Saddled Prominent. 


b. CIRCULARS AND BULLETINS OF THE UNITED STATES DEPARTMENT OF 
AGRICULTURE. ** 


Circular 7. Bureau of Ent. Pear-tree Psylla. 
¥ @ : » ” Canker Worms. 
“3 ae % Rose “Chater: 
+ 20. s ” Woolly Aphis of the Apple. 
yee Ae x "2 = Pear alas: 
4 20. ”, ” ”  Fruit-tree Bark-beetle. 
" 32. 2 ” Larger Apple-tree Borers. 
Li Se A ” ” How to Control the San Jose Scale. 
2 81. es ” Aphids Affecting the Apple. 
i 08. x: ”  ”  Apple-tree Tent Caterpillar. 
Farmers’ Bulletin 127. Bu. of Ent. Important Insecticides. 
> 264. ” ” #”  Brown-tail Moth and How to Con- 
trol It. 
, 3 275. ” +” *” Gypsy Moth and How to Control It. 


*These may be secured free of charge by applying to “Maine Agricul- 
tural Experiment Station, Orono, Maine.” 

**These may be secured free of charge by applying to the U. S. De- 
partment of Agriculture, Washington, D. C. 
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APPLE APHIDS AND WORK. 

Fics. 30-33 Green apple-aphis; 30, Winter eggs; 31, Winged form; 
2, Wingless form; 33, Leaf curl caused by Apple-aphis; 34, Woolly 
aphis wingless form; 35, Knotty root caused by Woolly aphis. 

(Fics. 30-33 after Quaintance; 34, 35 after Marlatt; 31, 32 and 34 
enlarged). 


WINTER STAGES 


Photographed from Maine specimens. Fig. 36, Eggs from which Tent 
Caterpillars hatch. Fig. 37, Cocoon of Cecropia Moth (4 size). Fig. 38, 
Winter nest of Brown-tail Moth. Fig. 39, Eggs of the antique Tussock 
Moth on cocoon. 
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APPLES INJURED BY INSECTS 


Fig. 40, Coddling Moth (after Lodeman). Figs. 41, 42, Apples eaten by 
Rose Chafer (photographed July, 1907). Fig. 43, Section of apple showing 
work of apple maggot (Photographed Oct., 1907). Fig. 44, Hightop with 
characteristic trail of apple maggot (Photographed Sept., 1903). Fig. 45, 
Apple deformed by apple curculio (Photographed July £1, 1907). 
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BENEFICIAL INSECTS 


Figs. 46-49, Ichneumon sublatus, parasites bred from pupae of Saddled 
Prominent. Fig. 50, Parasitized specimens of young Red-humped Caterpil- 
lars attached to apple leaf and parasites (Limmneria guigardi) which 
emerged from them. Photographed August 29, 1906. Fig. 51, Beetle 
( Calosoma) feeding on Saddled Prominent (Bul. 161 Maine Agr. Exp. Sta.) 
Fig. 52, 53, Lady Beetles, adult and larva, which feed on Aphids (enlarged) 
(After Marlatt.) :Fig. 54, Podisus modestus, a bug stabbing the Saddled 
Prominent (From Bul. 161 Maine Agr. Exp. Sta.) 


? 


Fig. 55. {Mottled Fruit Caterpillar (Crocigrapha Normani). Photographed 
July 10, 1907. 
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MAINE APPLE DISEASES. 


. 


INTRODUCTION. 


While Maine is well to the north of the apple-growing sec- 
tion of the United States, there is no settled part of the State 
where at least some varieties of eating apples cannot be grewn 
successfully. Even in northern Aroostook in the latitude of 
Quebec certain of the Russian varieties, and some of the more 
hardy apples of American origin, are grown to perfection and 
are of a quality unexcelled. Moreover these varieties are per- 
fectly hardy there, sometimes withstanding temperatures of 
— 4o degrees F. and below. During the winter of 1906-7, when 
southern Maine and certain other parts of New England and 
adjacent portions of Canada suffered great loss from winter 
killing of apple trees, practically no damage was observed in 
Aroostook County. 

Fortunately or unfortunately, as it might be regarded from 
one point of view, climatic and soil conditions are such in Maine 
that a fair crop of good apples can be produced usually with a 
minimum of care and attention. In too many instances in years 
gone by the owner has not felt the necessity of giving his 
orchard any attention after setting the trees other than to har- 
vest the grass which grows therein and to pick an occasional 
crop of apples which may be produced; cultivation, if any, being 
secondary as a result of growing some annual crop in the rows 
between the trees. The fact that a considerable number of trees 
would survive this treatment, producing fair returns for the 
labor involved, has in the past materially helped to delay the 
general adoption of more approved systems of orchard manage- 
ment. 

Competition with apples produced farther west, which com- 
mand a higher price simply on account of more attractive 
appearance and packing, has resulted in rapidly increased atten- 
tion to and adoption of better methods of orchard management. 
In every case where these improved methods have been intro- 
duced, the results have far exceeded expectations. At the same 
time there has been within the last few years a combined and 
united effort among the various agencies in the State which are 
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concerned in the furtherance and betterment of the agricultural 
and horticultural interests to bring about the production of 
more and better fruit in Maine. As a result of these various 
factors working together, the old let-alone methods of orchard- 
ing are rapidly passing. Old orchards are being trimmed and 
renovated and orchard cultivation and spraying are yearly re- 
ceiving more attention. Not only are the old orchards receiving 
better care, but probably more new trees have been set in 1910 
than in any other single year in the history of orcharding in the 
State. 

With increased attention to the welfare of the trees, the 
owners are becoming aware of the fact, as never before, that 
there are various diseases which impair the health of the tree 
by attacking the trunk, limbs and leaves, which also are detri- 
mental to the appearance and keeping qualities of the fruit. 
Therefore, in response to many inquiries addressed to the Sta- 
tion for information along this line, it has seemed best to pre- 
pare a somewhat comprehensive publication upon the nature and 
treatment of Maine apple diseases. While, as far as possible, 
the results of studies and investigations made at this Station 
are made the basis of the recommendations given, the published 
reports of work in other parts of the country have been freely 
drawn upon where necessary. 

Published data with regard to the nature and extent of 
Maine apple diseases is rather meager. Therefore it is hoped 
that in addition to providing descriptions and giving methods 
for the control of the more common diseases which interest the 
orchardist this publication will be of some value in extend- 
ing the known range of the various diseases of the apple and 
in a measure give some idea of their prevalence and distribution 
in the State. With this end in view some few diseases, particu- 
larly some of the apple decays, which are either new or little 
known in America, but which have been found in Maine, have 
been mentioned and briefly described. As a rule these are not 
of much economic importance in the State. Similarly a descrip- 
tion of some diseases, like the bitter rot of the fruit, which occur 
to a slight extent in the State have been included because these 
are of great economic importance in other parts of the country. 
These latter may or may not become factors in Maine orchard- 
ing, but it seems desirable that all apple growers become familiar 
with their characters. 
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CHARACTER AND CAusES OF APPLE DISEASES. 

If we accept a rather broad definition that disease in plants 
includes the effect of every unfavorable factor entering into the 
life of the plant it follows that various agencies of the living 
and non-living environment may be responsible for the con- 
dition known as disease. While it is not always easy or con- 
venient to discuss the disease apart from the cause, it should 
be kept clearly in mind that the parasite or other exciting factor 
is not the disease. The latter is the condition induced in the 
host as the result of the presence of the former, rendering the 
plant partly or wholly incapable of responding to its environ- 
ment. Therefore all methods of disease control should be based 
upon an as extended and as detailed knowledge as possible of 
the responsible factor or factors regardless of their nature, but — 
it is important as well to be able to recognize the outward mani- 
festations or signs of the disease upon the host to aid in its 
identification. The outward manifestations of plant diseases 
are frequently not apparent until too late to remove the cause 
and save the plant or fruit. Hence from their character and 
mode of attack preventive measures must be largely relied 
upon to prevent losses from plant diseases, particularly those 
which attack the apple. 

Those diseases which are induced by unfavorable soil and 
climatic conditions or other non-living agencies are said to be 
non-parasitic. Those which result from the attacks of various 
forms of organic life upon the host or from their presence 
within its tissues are classified as parasitic diseases. 

This bulletin is concerned with certain non-parasitic diseases 
and those parasitic diseases of apple trees and fruit in Maine 
which are produced by fungi and bacteria. 

In this State fungi are responsible for the major part of the 
loss from the diseases under consideration. Fungi are low 
forms of plant life made up of threads of microscopic size. 
These threads constitute the mycelivm of the fungus, which 
penetrates into the tissues of the host, causing the death of the 
cells which compose these tissues and living upon their con- 
tents. The conspicuous portions of the fungus which are seen 
on the surface of the host are in most cases the fruiting organs. 
Instead of seeds these fruiting organs produce various forms 
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and in various ways, often in vast numbers, more simple bodies 
which are known as spores. . 

In combating apple diseases caused by fungi, the chief object 
is to prevent the formation of these spores, or if they are formed 
to destroy them before they can germinate and gain a foothold 
upon healthy fruit, foliage, or wood. This is nore frequently 
brought about by destroying the diseased portions as soon:as 
observed and by coating or spraying the healthy parts with some 
substanee which will prevent the germination and destroy the 
spores if by chance they fall thereon. 

The threads of many fungi are colorless, while others are 
more or less colored or darkened, but all are devoid of the green 
coloring matter which enables the higher plants to. manufacture | 
their food substances, through the aid of energy obtained from 
sunlight, from the simpler compounds which they get from, the 
air, soil and water. Hence fungi and bacteria which are also 
deficient in green coloring matter must depend upon more com- 
plex organic bodies to supply their food materials. Through 
the. action of various ferments which they produce, parasitic 
fungi can break down and destroy, with varying degrees. of 
ability, the tissues. of. their host plants. The results of this 
decomposition furnish them the food materials necessary, for 
their maintenance and growth. The threads of a wood destroy- 
ing fungus may be penetrating deep into the interior tissues ot 
an apple tree, causing their death and decay with very little 
evidence of disease upon the surface. In fact: the conspicuous, 
external symptoms do not as a rule appear till the fungus has 
used up considerable.of the available food, material and throws 
out fruiting organs on the surface. | 

Those fungi and. bacteria which are able to:.attack living 
bedies are said'to be parasitic or parasites. .Those which secure 
their nourishment from dead organic matter are designated as 
saprophytic or saprophytes. ,The saprophytes. faroutnumber 
the parasites and the majority of them cannot under, any con- 
dition cause disease. However, there is no hard and fast line 
between the two classes, . Some. fungi which ordinarily live as 
saprophytes may, under favorable conditions, attack and destroy 
living plant tissues... Some,fungi are obligate parasites but a 
large number of the disease producing forms are capable of a 
saprophytic mode of existence as is shown by the fact that they 
may be successfully grown upon a variety of artificial culture 
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media. This fact is of great importance to the orchardist: 
Dead limbs, piles of rubbish and rotted fruit which frequently 
are allowed to accumulate in the orchard are breeding centers 
for those fungi which attack the fruit, leaves, and wood of the 
tree. Hence the first step in removing the cause of disease is 
thorough orchard sanitation. 


NON-PARASITIC DISEASES. 


Winter Injury. Those parts of Europe and Asia where the 
apple is native have very moderate rainfall and are not subject 
to such wide range and abrupt changes of temperature as in 
this State. The northern limit of range of the apple except in 
the case of the very hardy varieties is determined approximately 
by the lowest winter temperatures, or —30° to —32° F., re- 
peated at frequent intervals. Some varieties, like the Baldwin 
and Ben Davis, in Maine apparently are liable to be injured 
where the repeated minimum winter temperatures are several 
degrees warmer than this. 

Other conditions also enter into winter killing, such as defi- 
cient rainfall in spring and early summer followed by a late 
fall, thus preventing early growth, maturity and ripening of the 
season's wood. Similarly too, late cultivation and the applica- 
tion of large amounts of fertilizer rich in nitrogen may also 
stimulate to late growth and prevent ripening of the wood before 
cold weather comes on, and predispose to winter injury. The 
amount of moisture which the plant cells contain at the time 
the low temperatures are experienced is also a contributing fac- 
tor. The more water they contain, beyond certain limits, the 
more likely will they be injured by freezing. This probably 
accounts for the fact that very frequently in Maine the trees in 
the more exposed locations have suffered less from winter-kill- 
ing than those in more sheltered situations. There was better 
drainage, the ground frozen more deeply and the roots chilled 
and inactive and not supplying water to the plant tissues above. 

The severe winter-killing of 1906-7 was probably due to the 
combined influence of low temperatures alternating with high 
and a large percentage of water in the tissues of the trees. 
Weather conditions of January, 1907, were particularly favor- 
able to this as will be seen by examination of Fig. 56 which 
shows within a week a record of —40° F. and —35° F. with 
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two warm days having a maximum temperature of + 45° F. 
and + 47° F. situated midway between. Moreover it will be 
seen that the changes from extreme cold to thawing and back 
to cold again were quite abrupt, particularly in the case of the 
latter. Winter-killing of trees may occur, however, as the 
result of a deficiency of moisture in the soil associated with 
continued cold, dry winds in winter. 

Much of the danger from winter-killing can be avoided by 
planting only those varieties which have been found to be pef- 
fectly hardy in a given locality. Only the most hardy varieties 
should be planted in those parts of the State where the mini- 
mum wintet temperature frequently reaches or approximately 
reaches —30° F. The planting of Baldwins and possibly Ben 
Davis as large commercial ventures should be restricted to those 
parts of the State where the minimum winter temperature, re- 
peated at frequent intervals, seldom reaches below —20° F. or 
at the utmost —25° F. The location of the orchard may have 
much to do with hardiness. Low, heavy or wet soils should 
be avoided,—it was orchards in such locations which suffered 
most in the severe winter-killing of 1906-7. Those which. were 
located on more or less sloping land with good air drainage, 
with plenty of natural or artificial soil drainage as a rule suf- 
fered much less from winter injury. 

There is considerable difference of opinion among Maine 
orchardists with regard to the value of wind-breaks. A very 
good illustration of the good they may do was furnished by an 
Orono orchard following the severe winter just referred to. 
This orchard was badly injured, particularly on the north and 
northwest sides of the more exposed trees and in the direction 
from which come the prevailing cold winds of winter. A nat- 
ural wind break of evergreens and coppice growth was situated 
so as to protect a portion of the trees and here the injury was 
much reduced or absent altogether. 

Aside from the possible value of planting wind-breaks very 
little can be done to prevent winter injury in orchards already 
planted except to provide artificial drainage where necessary 
and to avoid forcing the trees to too luxuriant and late growth 
during the latter part of the season, as has already been men- 
tioned. However, much of the ill effects following an adverse 
winter may be eliminated by proper attention to the injured 
trees. Observations made in Maine orchards for 4 seasons 
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following the winter injury of 1906-07 have convinced the 
writers that as much if not more damage has occurred indirectly 
from the attacks of fungi following the winter injury and which 
gained entrance through the wounds thus made than as a direct 
result of the winter injury itself. In many cases very little was 
done to remove the injured parts and they were allowed to 
decay and serve as breeding places for wood destroying fungi. 
Later this decay followed back along the injured limbs or into 
the interior of the trunks, resulting in the death of the entire 
tree. 

While severe pruning and cutting back immediately follow- 
ing winter injury is not advocated, all dead wood should be 
cut out as fast as seen and the wounds at once covered with a 
good liquid grafting wax or two or more coats of pure white 
lead in boiled linseed oil, and then repainted as frequently as 
necessary to keep the wounds well coated till they are covered 
with the new growth.* The dead bark on trunk and crotch in- 
jured areas should be removed back to healthy tissue and the 
wood thus exposed kept well covered with grafting wax or pure 
white lead and boiled linseed oil. Bridge grafting may be used 
where collar freezing occurs. 

Crotch injury. Associated with the winter-killing of 1906-07 
many of the injured trees showed the bark killed in the crotches 
as illustrated in Fig. 57.: A similar trouble was observed in 
Ontario and other parts of Canada. There is some difference 
of opinion as to just how this crotch injury was produced, but 
there is no reason for regarding it other than as one form of 
winter injury. This should not be confused with a similar 
trouble caused by the pear blight bacillus which has been de- 
scribed by Whetzel in New York. 

Frost bands on fruit. Occasionally late frosts occur which 
are not sufficient to destroy the young fruit, but do result in a 
peculiar characteristic russeting. As the apple enlarges and 
approaches maturity this appears in the form of a band of vary- 


*In some instances severe injury to the trees has been reported 
where the entire trunks have been heavily coated with lead and oil, to 
prevent insect attacks. This may be due, however, to the use of im- 
pure lead and either unboiled oil or some substitute for linseed oil. In 
the writers’ experience, and so far as can be learned, the use of pure 
white lead in boiled linseed oil has been universally successful in treating 
wounds made in pruning. 
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ing width extending entirely around the fruit midway between 
the stem and calyx. 

Frost injury of the leaves. Very frequently associated with 
frost bands on the fruit there is more or less injury on the foli- 
age. This has been described by Stewart and Eustace as fol- 
lows :* ; 

“On the upper surface the leaves were variously wrinkled 
and puckered, but the under surface was fairly even and normal 
in appearance except for certain areas on which the color was 
gray greén. On some trees the leaves were badly distorted with 
the margins drawn downward and together as if they were 
unable to unfold properly. Usually, the wrinkles were most 
abundant along the mid-rib of the leaf and the elevated portions 
were of a somewhat lighter green than the other parts of the 
leaf. By cutting across the leaf with scissors it was found that 
where the wrinkles occur the lower epidermis is separated from 
the green, pulpy tissue (mesophyll), thus forming a large in- 
terior cavity or blister. The distance between the green tissue 
and the loosened epidermis was frequently as much as four 
millimeters (one-sixth of an inch), and the blisters thus formed 
were of all sizes up to those having an area of roo square milli- 
meters or even more. In many cases the separated epidermis 
became ruptured as if slit with a knife, leaving the cells of the 
mesophyll exposed. Sometimes the tender cells thus exposed 
died, causing the formation of an irregular, dead, brown spot, 
visible on both surfaces of the leaf. However, in the majority 
of cases the exposed cells remained green throughout the sea- 
son.”’ 

They ascribe this to a frost occurring about the roth of May, 
and the appearance of the trouble first came to their attention 
about June 1. They state that in 1902 this condition was gen- 
eral throughout New York except in the Hudson Valley and on 
Long Island. A similar condition has appeared in Maine but 
no stich general occurrence has been observed by the writers. 
This curling of the leaves as the result of early frosts should 
not be confused with that caused by apple scab, aphids or plant 
heey, 


*Stewart, F. C. and Eustace, RB. ©. N. Y. Expt. Sta. Bul. 220, p. 218. 


1902. 
+See pp. 16 and 17 of the Circular on Apple Tree Insects of Maine. 
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Protecting orchards from frost.* The apple crop in Maine, 
as in many other parts of the country, is often materially reduced 
and in some sections may amount to a total failure as the result 
of frosts occurring at blossoming time or when the fruit is 
small. From time to time the question of starting fires and 
smudges in the orchards on cold nights to ward off the frost 
has been agitated, but the practicability of this has remained 
more or less of an open question. Recent work in the far 
West indicates that it is entirely possible, under some conditions 
at least, to prevent the destruction of the crop in this way at 
relatively small expense. « Interested parties are advised to write 
to the Secretary of Agriculture, Washington, D. C., for the free 
Farmers’ Bulletin 401 which tells how this work is done. 

Mr. P. J. O’Gara, thé author of this bulletin, says: “Fhe 
results of the past season’s work in the Rogue River Valley 
have shown that many acres of crops valued at from $500 to 
$1,000 per acre have been saved at a total expendture of not 
more than $15 to $20 per acre for firing. Very striking ex- 
amples have been seen where unsmudged orchards adjoining 
those that have been smudged have borne no fruit.” 

Russetting or spray injury of fruit. Bordeaux mixture, some 
of the prepared brands of lime-sulphur, and to a less extent 
home-cooked and self-boiled lime sulphur spray, may produce 
a russeting of the fruit.** The relative merits of lime-sulphur 
and bordeaux mixture as a spray for apple trees will be dis- 
cussed elsewhere in this publication. 

Experience at other places and at this Station has shown 
that bordeaux mixture is more likely to produce spray injury 
than most of the lime-sulphur sprays now on the market. Bor- 
deaux injury first appears as small, regular, black or brown 
spots scattered over the apple, but more frequently on those 
parts which received the most spray. These spots differ from 


*For many practical suggestions with accounts of successful commer- 
cial tests in several states in protecting orchards from frost at blossom- 
ing time the reader is referred to the special “Orchard Heating Num- 
ber” of Better Fruit. Vol. V, No. 4, October. 1910. 

*kRor an account of spraying experiments conducted in 1910 with 
a discussion of the spray injury from lime-sulphur and bordeaux mix- 
ture the reader is referred to Bulletin 189 of the Maine Experiment 
Station by Mr. W. W. Bonns. 
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those caused by the apple scab fungus in that they are more 
regular and are not sunken. As the apple grows these spots 
are replaced by russeted blotches. In severe cases the fruit 
may become distorted, irregular and sometimes cracked. Fig. 
58 represents the later stages of bordeaux injury on the fruit. 

The following list prepared by Hedrick classifies apples ac- 
cording to their immunity to bordeaux injury.+ 

“1, No injury or very slight—Alexander,* Akin, Bietig- 
heimer, Bloomfield, Baxter, Canada Baldwin, Doctor, Doctor 
Walker, Deacon Jones, Domine, Early Harvest, Esopus Spitzen- 
burg, Fall Pippin, Fall Wine, Fishkill, Florence, Gano, Golden 
Russet, Judson, Keswick, Northern Spy, Oliver, Perry, Pomme 
Grise, Ralls, Red Canada, Richard Early Winter, Rome, Rox- 
bury, Rutledge, Smokehouse, Stump, Swaar, Titovka,* Thomp- 
kins King, Yellow Bellflower. 

“2. Slight injury—Buckingham, Chenango, Clayton, Elgin 
Pippin, Fallawater, Fameuse, Fanny, Gideon, Grimes, Haas, 
Holland Winter, Hubbardston, Jewett, Karabovka,* Lady, Lady 
Sweet, Landsberg, Louise, McIntosh, McMahon, Maiden Blush, 
Monroe Sweet, Munson, Oldenburg,* Ontario, Pewaukee, Pri- 
mate, Prince Albert, Pumpkin Sweet, Red Astrachan,* Reinette 
Pippin, Saint Lawrence, Shannon, Stanard, Stark, Sutton, Te- 
tofsky,* Tolman Sweet, Tufts, Wallace Howard, Washington 
Strawberry, Western Beauty, Williams, Wolf River, York Im- 
perial. Crabapples—Excelsior, Montreal Beauty. 

“3. Badly injured.—Autumn Streaked,* Barry, Belborodoo- 
skoe,* Ben Davis, Borsdorf,* Boskoop, Canada Reinette, Con- 
stantine,* Copper Market, Czar Thorn,* Ewalt, Flory, Golden 
Sweet, Gravenstein, Hurlbut, Jeffris, Jersey Sweet, Kalkidon,* 
Lankford, Late Duchess,* Longfield,* Milden, Milwaukee, Mon- 
mouth, Mother, Nero, Newman, Northwestern Greening, Ostra- 
koff,* Paragon, Parry White, Peck Pleasant, Peter, Rambo, Red 
June, Scott, Smith Cider, Sops of Wine, Switzer,* Wagener 
Improved, Walbridge, Washington Royal, Wealthy, White Pip- 
pin, Windsor, Winesap, Workaroe,* Yellow Newtown, Yellow 
Transparent.* Crabapples—Chicago, Coral, Hyslop, Martha, 
Paul Imperial, September, Transcendent, Whitney. 


7hledrick, U.P. N.. Y.. Expt. Sta. -Bul. 287, ‘p.. 142, 1607: 
*Russian varieties. 
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“4. Very badly imjured—Baldwin, Collamer, Jonathan, 
Mann, Red Transparent,* Repka,* Rhode Island Greening, 
Romna,* Saint Peter,* Twenty Ounce, Vineuse Rouge,* Win- 
ter Banana, Wagener, Yellow Calville.*” 

Much of the injury from bordeaux mixture may be avoided 
if proper attention is given certain factors which have more or 
less to do with its occurrence. Too strong bordeaux should not 
be applied—a 3-3-50 mixture is recommended. The lime should 
be of good quality and approximately equal parts of lime and 
copper sulphate should be used. Never pour concentrated solu- 
tions together—equal and full dilution of the milk of lime and 
copper solutions should be made before mixing. Cover the 
fruit and foliage with a fine mist, but do not apply sufficient 
mixture to cause the trees to drip. Do not spray during rainy, 
foggy or damp weather. Study susceptibility of varieties. 
Those varieties which are listed above as badly or very badly 
injured by bordeaux mixture, and any others which the orchard- 
ist’s experience indicates should be placed in this class, should 
not be sprayed with bordeaux mixture after the leaves begin 
to unfold. Past experience has shown that under Maine con- 
ditions with those varieties like the’ Ben Davis which are quite 
susceptible to spray injury, the ill effects resulting from the 
application of bordeaux mixture, except early in the season, 
have equalled or exceeded the good. There is considerable rea- 
son to believe that some form of the lime-sulphur sprays in 
proper dilution may be of service on such varieties. Bulletin 135 
of the Illinois Station by Prof. Chas. S. Crandall, and Bulletin 
287 of the New York (Geneva) Station by Prof. U. P. Hed- 
rick, treat of bordeaux mixture and bordeaux injury in relation 
to the apple in a very comprehensive and exhaustive manner, 
and these publications are recommended to any who wish fur- 
ther information on this subject. 

Leaf spot. Spotting of the leaves is closely associated with 
the russeting of the fruit by spray. However, a study of this 
trouble extending over several years and representing material 
collected in many different parts of the State shows that leaf- 
spot in Maine is by no means confined to that caused by the 
use of sprays. In 1908 leaf-spot was exceedingly abundant on 


*Russian varieties. 
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unsprayed trees all over the State. As is stated elsewhere in 
this bulletin (p. 401) various fungi were found in these spots 
on leaves from sprayed and unsprayed trees, but of these 
Sphaeropsis malorum Pk. was the only one which was capable 
of causing the disease on inoculation from pure cultures, 

While in some instances the spots caused by sprays did not 
appear quite identical with those caused by the fungus, these 
differences were not constant enough to enable one to distin- 
guish one from the other with any degree of accuracy. More- 
over old spots made by sprays were usually attacked by fungi 
so that it is only by knowing the history of the case and noting 
the relative amount of spotting of leaves on sprayed and un- 
sprayed trees under like conditions that one is able to judge 
whether the spotting is caused by sprays or fungi. Fig. 59 
illustrates spotting caused by spraying and Fig. 60 spotting 
caused by Sphaeropsis malorum. 

The first indication of the formation of a leaf spot is the 
appearance of minute specks on the leaves where the healthy 
green has changed to a reddish or purplish color. Soon these 
change to larger, dead, brown spots, usually quite sharply de- 
fined against the adjoining green, though in severe cases of 
spray injury the whole leaf begins to turn yellow and soon 
drops off, resulting in many instances in partial defoliation. 
As a rule the spots are round, or oval and quite regular, but 
they may be of various shapes and sizes. 

It has been claimed that lime-sulphur sprays do not cause 
leaf-spot. The experiments already referred to (p. 388) which 
were conducted by Mr. Bonns in 1910 with lime-sulphur and 
similar substitutes for bordeaux mixture used with lead arsenate 
as an insecticide, indicate that exceptions to this statement 
may be expected when these sprays are tried on the more tender 
varieties like the Ben Davis. 

Experiments conducted at Orono by the writers in 1908 and 
1909 with self-boiled lime-sulphur in comparison with bordeaux 
mixture on Milding, Fameuse and McIntosh resulted in no in- 
jury with either spray. Moreover published reports of spray- 
ing apple trees in Arkansas, Oregon, Missouri, New York and 
New Hampshire, with self-boiled, home-cooked and certain of 
the commercial lime-sulphur sprays are agreed as to the absence 
of spray injury from lime-sulphur. However, in our own ex- 
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periments and in some of the others mentioned the trees used 
were not those which are particularly susceptible to bordeaux 
injury, and while the results are of value as showing the fungi- 
cidal value of lime-sulphur, they do not show that it would not 
produce spray injury on the more tender varieties. Much more 
experimentation will be necessary to determine this point; hence 
it is impossible at this time to state with any degree of accuracy 
what may be expected from the lime-sulphur sprays in the line 
of spray injury. However, there is every reason to believe that 
it may be used on the more tender varieties with much less dan- 
ger of injury than with bordeaux mixture. It is probable that 
the combined use of the two would yield the more satisfactory 
results. That is, for the more tender varieties, use bordeaux 
mixture for the first spraying, in the spring before the leaves 
unfold, followed with lime-sulphur for the later sprayings. 

Baldwin spot. The disease which is generally known in 
Maine under this name is not of fungus origin. It takes its 
name from the fact that it was first observed on and occurs most 
commonly on Baldwin apples, but it is not confined to that 
variety. 

This disease is characterized by sunken spots distributed irreg- 
ularly over the surface of the apple, as shown in Fig. 61. These 
spots are somewhat hemispherical in shape. They vary in size 
from one-eighth to one-fourth inch in diameter and have very 
much the appearance of bruises. An examination of the tissues 
beneath shows that they are brown in color and have become 
somewhat dry and spongy. In some cases the Baldwin spot 
appears on apples as they are ripening but in other cases it 
develops in storage. It may be confined to individual trees in 
an orchard or to certain branches of a tree. 

In late stages the tissues beneath the spots become shrunken 
so that the pitting is deeper. The brown coloring is not con- 
‘fined to the region just beneath the spot but is found also in the 
tissues surrounding the vascular bundles in later stages. 

This disease should not be confused with the spot of apples 
caused by the fungus Cylindrosporium poni Brooks, see page 
398. The fungous disease can be controlled by spraying but 
the Baldwin spot cannot be controlled by that means. The 
writers believe that confusion of these two spots of apples in 
the past is responsible for reports which have been made of the 
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centrol of Baldwin spot by spraying. The cause of the trouble 
is not well understood and until this is known little can be done 
-toward finding methods of prevention. 

In many of the earlier descriptions, spots on apples caused by 
the fungus were confused with spots which are not caused by a 
fungus and a composite description was made. In New Hamp- 
shire Experiment Station Report 20, p. 342, Brooks says: “It 
would be difficult to decide from the earlier descriptions given in 
the bulletins of the New Hampshire Station whether the Fruit 
Spot or the Fruit Pit (the original Baldwin spot) was under 
special observation. The descriptions are better if taken as 
applying to the two diseases than if considered as applying: to 
either to the exclusion of the other. The spraying experiments 
were undoubtedly made upon the Fruit Spot. So far as the 
writer has been able to learn, a distinction between these two 
diseases has never been made.” 

The fact that the two diseases were sometimes confused and 
considered as one before the time of Brooks’ publication togeth- 
er with the name which he has applied to the fungous disease 
has led a number of people to conclude, without careful study 
of the distinction which he has made, that all of the spotting of 
Baldwin apples is due to the fungus Cylindrosporium pomi. 

The observations of the writers have convinced them that the 
Baldwin spot is of common occurrenec in Maine, and that apples 
affected by this disease are more seriously injured than are Bald- 
win apples affected by the fungous disease. 

Hail injury. During the past 2 or 3 years different parts of 
the State have experienced hail storms of sufficient severity as to 
badly injure the young fruit on the apple trees. There is noth- 
ing which can be done to prevent this injury, but frequently it 
is not noticed at the time and is later attributed to fungi, insects 
or other causes. The fruits may be badly deformed and scarred 
resembling somewhat curculio injury but the characteristic 
crescent shaped scars of the latter are not present. Quite fre- 
quently hail injury is followed by fungous decays of the fruit 
resulting from infections of the wounds. 

Stag horn. Very frequently apple trees are seen with the 
tcpmost branches dead and remaining as dry sticks like antlers 
projecting above the foliage. This condition may be due to va- 
rious unfavorable conditions, but in Maine it is chiefly encounter- 
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ed with old trees which have long remained unsprayed, un- 
pruned, uncultivated and unfertilized. This allows opportunity 
for wood destroying fungi to gain an entrance. Once started- 
their growth will eventually destroy the whole tree. Severe 
heading back and clearing out of the dead and fungous infested 
wood followed by cultivation and fertilization should be resorted 
to. In some instances it may be necessary to top graft to renew 
the head of the tree. The full results of such treatment do not 
show the first year. Great care should be taken not to leave 
wounds through which the spores of fungi can gain an entrance 
to cause future decay. 

Lichens on apple trees. Not infrequently complaints are re- 
ceived, particularly from coast towns, with regard to fruit trees 
being over-run by lichens, sometimes improperly called “mosses” 
by orchardists. While mosses are not uncommon on old, neg- 
lected fruit trees, lichens are much more frequent. The latter 
are foliacious growths of various colors, the more common being 
grayish and found indiscriminately upon trunks of trees, rocks, 
old fence boards, etc. Quite frequently these lichens are found 
in large numbers upon orchard trees—apples, pears and plums— 
particularly so in the states farther south. Fig. 63 represents 
a portion of a branch from a neglected Maine apple tree. A 
large proportion of the branches were covered with lichens as 
shown in the illustration. 

In temperate climates lichens occurring on tree trunks are not 
considered to be parasitic. In the tropics there is evidence that 
one or more kinds are probably parasitic. However, all are 
agreed that lichens are decidedly objectionable on fruit trees. 
They harbor insects and fungi, tend to keep the branches moist 
and more likely to decay, besides being untidy and unsightly. 
While they may not secure any nourishment from the trees they 
certainly must interfere seriously with the funetions of the bark 
on the younger limbs. 

Two or 3 pounds of copper sulphate to 50 gallons of water or 
a 5-5-50 bordeaux sprayed on the trees before the buds swell in 
the spring will generally destroy the lichens. A wash such as is 
used for borers consisting of one pound of potash or concen- 
trated lye to 5 gallons of water, put on with a brush, is said to 
be effective. None of these materials should be sprayed on the 
trees when in leaf on account of injuring the foliage. Thorough 
spraying with 3-3-50 bordeaux in the spring and early summer, 
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as recommended for apple scab and other fungous diseases, 
would doubtless do much to hold the lichens in check, if not de- 
stroy them altogether. Hence, if the orchard is well cared for 
and sprayed it will not be infested with lichens. 


Parasitic DISEASES. 
DISEASES OF THE FOLIAGE AND FRUIT. 


Scab. Probably no other disease of the apple is of so much 
economic importance to Maine orcharding as the common apple 
scab caused by the fungus Venturia pomi (Fr.) Wint. The 
losses from this disease are not so much in the destruction of the 
fruit as in the lowering of its market value. On account of the 
attacks of this one disease, which is largely preventable, the 
financial returns from the orchards of many sections of the 
country are reduced from 25 to 50 per cent yearly.* Were it 
properly controlled in Maine a large proportion of the crop of 
some varieties which now goes as No. 2 and No. 3, might be 
marketed with the No. 1 grade. Moreover where spraying op- 
erations have not been generally practiced the importance of 
this fungus is in no way realized. For years it has been com- 
mon and widespread, particularly on certain varieties and the 
orchardist has learned to regard it as one of the things to be 
expected and not as something which can and should be pre- 
vented. 

The apple scab fungus may attack the flowers, twigs, leaf- 
stalks, leaves and fruit but it is upon the last two that its appear- 
ance is most prominent. While severe attacks on the leaves do 
much to weaken the trees, often causing considerable defolia- 
tion, the direct monetary loss to the orchardist is greatest from 
the effects of fruit injury for the reasons mentioned above. 

Scab appears on the leaves in the form of a superficial, some- 
what velvety, olive-colored growth, darker than the leaf green. 
This growth is more likely to be observed on the under side of 
the leaf but both sides may be attacked. It may occur in spots 
but is frequently more abundant along the line of the mid-rib 
and large veins. ‘The later stages may be compact, thin-scurfy, 


*Duggar, B. M. Fungous Diseases of Plants. p. 265, 1900. 
+ Before the spores begin to form the affected areas are of a lighter 
green than the healthy parts of the leaf. 
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or more frequently especially if viewed with a magnifying glass 
of low power it will be seen to be ramifying and much branched 
giving a beautiful, delicate, “moss agate” effect. Badly attacked 
leaves may be more or less curled and crinkled and where defoli- 
ation occurs a pronounced yellowing may appear. Fig. 66 
shows the characteristic appearance of a well developed leaf 
attack where the spots have run together along the veins. 

Scab on apple leaves was very abundant in Maine during the 
summer of 1910 and samples showing the disease were received 
by the Experiment Station repeatedly from all of the apple grow- 
ing sections of the State. Cool, moist weather either in the 
spring or summer favors the development and distribution of 
scab, while hot, dry winds and sunny days tend to keep it in 
check. 

Two forms of spores are produced on apple leaves. If some 
of the olive-colored growth from the living leaves where the 
fungus is growing parasitically is scraped off and examined 
under the microscope a large number of the summer stage spores 
are found. These, and like spores produced on the fruit spots, 
are responsible for the summer spread of the disease. In the 
winter the fungus develops saprophytically in the fallen leaves 
under the trees and there produces an entirely different type of 
spore. While the summer spores can live for some time and 
doubtless it is not impossible for them to remain alive over win- 
ter especially on fruit left on the trees or on the ground it is 
probable that much of the spring infection comes from the win- 
ter spores formed on the fallen leaves. It is a matter of common 
experience that the lower leaves on the tree are the first to show 
attacks of scab in the spring. Hence raking and burning the 
leaves would do much to lessen the danger of infection. The 
formation of winter spores takes place more readily when the 
leaves fall on sod or are partly covered by grass, other leaves, 
etc. Orchard cultivation produces conditions unfavorable to 
the propagation of scab spores and early spring plowing buries 
many of them where they will decay and do no damage. 

Scab on the fruit is too familiar to need much description. It 
first appears as small, circular, olive-colored spots on the skin 
of the apple, these later enlarge, many of them becoming one- 
fourth of an inch or more in diameter, roundish, roughish and 
dark olive-colored, usually surrounded by a light gray border. 


MAINE AGRICULTURAL EXPERIMENT STATION. I9I10. 397 


Several spots may coalesce and form irregular patches, some- 
times covering a large portion of the apple. In severe attacks, 
especially those resulting from early infections when the fruit 
is small, the apples often become cracked and badly distorted 
in shape due to the unequal growth of the healthy and diseased 
portions. Fig. 64 represents an apple in this condition. 

While scab on the fruit is largely a superficial growth, the in- 
jury it does directly and indirectly is by no means confined to 
simple damaging of the appearance of the fruit. As is pointed 
out elsewhere in this publication (p. 407) epidemics of pink rot 
and some of the blue mold decay come from secondary infections 
of these fungi through scab spots. Scabby apples in addition 
to being more likely to decay wither more rapidly in storage than 
do perfect apples. 

In a former publication of this Station attention was called 
to what then appeared to be a rather novel and uncommon form 
of the development of scab on apple fruit—its appearance and 
growth on apples in storage cellars.* Since the publication of 
this article certain more or less general statements have been 
found in the early Station literature indicating that somewhat 
the same thing had been noted and recorded at least 20 years 
before.** From information collected since publishing the ac- 
count above referred to, it would seem that the appearance and 
spread of apple scab in storage is by no means uncommon in 
eastern states but in the past it has been largely overlooked. 

Apple scab in storage may develop on fruit which, when placed 
in the cellar, appeared entirely free from the disease. It differs 
in appearance from the spots formed out-of-doors so much that 
at first one is doubtful as to the identity of the two diseases. 
Cultures made from the storage developed spots settled this point 
beyond doubt. Instead of soon breaking out and producing 
olive-colored summer spores the fungus usually remains be- 
neath the unruptured cuticle, and the diseased portions appear 
as slightly sunken, small, black, somewhat shiny spots. As ob- 
served in Maine these storage developed spots have always been 
much smaller than those produced out-of-doors. Many of them 


*Morse, W. J. Me. Exp. Sta. Bul. 164, p. 4, 19009. 
** Garman, H. Ky. Exp. Sta. Rep. 2, p. 48, 1880. 
McCarthy, Gerald. N. C. Exp. Sta. Bul. 92, p. 88, 1893. 
Henderson, L. F. Idaho Exp. Sta. Bul. 20, p. 83, 1899. 
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are only of pin-head size. Brooks, however, has shown that 
they may attain a much larger size.* Fig. 65 shows the char- 
acteristic development of apple scab in storage. Doubtless much 
of the infection takes place immediately before or at the time 
of picking, but in one instance, at least, observed during the past 
winter, the evidence plainly indicated spread in storage. In a 
box of very clean No. 1 McIntosh, packed for perfect apples, 
one bearing a medium sized scab spot covered with spores was 
placed by accident. This box was placed in a relatively cool but 
quite moist cellar and when opened by one of us in mid-winter 
several apples lying immediately below the summer-scabbed ap- 
ple were covered with the small black spots above described. 
The remainder of the fruit in the box was without blemish of” 
any kind. 

Fruit from trees that are well sprayed will be less likely to 
develop the disease in storage. Scabby apples should be care- 
fully sorted from the sound before storing. The. temperature 
of storage should be as low as consistent with safety and not 
subject to abrupt changes. Very moist storage conditions 
should be avoided. 

Cylindrosporium fruit spot. This spot of apples which was 
first described by Brooks** is caused by a fungus, Cylindro- 
sporium pomi Brooks. It should not be confused with the dis- 
ease of apples which has been known for several years as Bald- 
win spot and which has been studied by a number of investiga- 
tors. The Baldwin spot is not caused by the growth of a living 
organism, as has been proved a number of times by men work- 
ing in widely separated places. 

In Brooks’ paper he has distinguished very clearly between the 
two diseases, but the writers regard it as unfortunate that he has 
substituted the name “Fruit Pit” for a disease which has been 
generally known in other parts of New England under the name 
“Baldwin spot,” because certain writers and others have erron- 
eously used the term “Baldwin spot” so as to include an entirely 
distinct disease. It is freely admitted, however, that if no con- 
fusion would result and the disease were being described for the 
first time, “Fruit Pit” is a more accurate descriptive term. In 


*Brooks, Chas. N. H. Exp. Sta. Bul. 144, p. 113, 1909. 
** Brooks, Charles. The fruit Spot of Apples. N. H. Exp. Sta. 


Report 20; 332-365. 1908. 
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a recent text-book on plant diseases, the Cylindrosporium dis- 
ease has been indexed as “Baldwin Fruit Spot’? and this leads 
to more or less confusion. The writers have heard the opinion 
expressed a number of times that the cause of Baldwin spot was 
explained by Brooks’ study of this fungus. They wish simply 
to assist in making clear the fact that Brooks recognized and 
described two distinct diseases and that the disease caused by 
Cylindrosporium pomi is not the same as the well known Bald- 
win spot, the characters and occurrence of which were so well 
pointed out by Jones.* Unfortunately in Jones’ account of 
Baldwin spot he includes the results of Lamson’s apparent con- 
trol of the disease by spraying with bordeaux mixture. Brooks 
shows, however, that there is every reason to believe that Lam- 
son’s results were really from the control of the Cylindrosporium 
fruit spot which he confused with the true Baldwin spot. 

The Cylindrosporium fruit spot occurs on a number of varie- 
ties of apples, and the writers are convinced by their observa- 
tions that it does much more damage to some other varieties like 
the Bellflower in Maine than it does to the Baldwin. 

According to Brooks, the Cylindrosporium disease appears 
first about the middle of August. (The true Baldwin spot does 
not appear till nearly harvest time or in storage). When it first 
appears one notices spots of deeper red on the darker colored 
portions and darker green on the lighter portions of the sur- 
faces of affected apples. At this stage they are but slightly 
sunken, if at all, and there is no suggestion of a bruise. From 
Brooks’ studies it appears that the fungous spots on red surfaces 
become more sunken later in the season, the color gradually 
changes from brown to black, and in cellar storage the red spots 
become badly browned and sunken. The green spots may take 
a similar course but in many cases there is no marked change in 
their surface appearance. However, according to the expe- 
rience of the writers, the spots caused by the fungus are not as 
a rule so large and do not produce such deep pits in the surface 
as are characteristic of later stages of the non-parasitic trouble. 
Also on the lighter skinned apples there is not so much danger 
of confusing the two troubles when one once has the characters 
of each clearly in mind. 

On yellow-skinned apples like the Bellflower the spots are very 


*Jones, L. R. Vt. Exp. Sta. Rep. 12, p. 161. 1899. 
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conspicuous at harvest time. They are of a bright carmine, the 
older and larger having a darker, brownish center, with seldom 
any pitting even after some time in storage. The disease is of 
almost universal occurrence in Maine on this variety— so much 
so that some apple growers have come to regard the Cylindro- 
sporium spots as a natural marking of the variety and frequent- 
ly exhibit such apples for prizes at fairs and pomological 
meetings.* 

The superficial appearance of apples of the Bellflower variety 
which are affected with the Cylindrosporium disease is quite dis- 
tinct from that produced by the true Baldwin spot on other va- 
rieties as will be seen on comparison of Figs. 61 and 62. 

Brooks has made a careful study of the control of the Cylin- 
drosporium fruit spot in New Hampshire. He found that in- 
fection of the apples takes place in July and that the spots make 
their appearance in August. He found that either bordeaux 
mixture or lime-sulphur gave good results in the control of the 
spot 1f applied at the same time or a little later than for the con- 
trol of apple scab. 

This disease is of common occurrence in Maine and it does 
considerable damage by injuring the appearance of fruit. Fruit 
growers should become familiar with the disease and make ef- 
forts to prevent the loss which it causes by reducing the price 
which they receive for their apples. 

Sooty blotch and Fly-speck of the fruit. These diseases take 
their names from the appearance which the growth of the fungus 
gives to the fruit. Both are now regarded by certain writerst 
as caused by the same fungus, Leptothyrium pomi (Mont. & 
Fr.) Sace. The fungus does not penetrate into the apple. In 
the case of sooty blotch, the mycelium spreads over the surface 
covering areas which vary in size and sometimes practically the 
whole apple is covered in bad attacks. Fig. 68 is a photograph 
of an apple affected with sooty blotch. Fly speck is character- 
ized by the development of black shining bodies composed of 
fungous threads closely woven together, which occur in patches 
on the surface of the apple. 


*Following the methods by which the fungus was originally isolated, 
i. e., by transferring pieces of the browned tissue to tubes of sterile, 
distilled water, it has been obtained from these spots a sufficient number 
of times to show its constant association with them. 

+ Duggar, B. M. Fungus Diseases of Plants, p. 367. 1900. 
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The chief loss caused by these diseases is in injuring the ap- 
pearance of fruit and thereby lowering its market value. Neither 
sooty blotch nor fly speck is of so common occurrence in Maine 
as they are farther south. Where thorough spraying is done, 
these diseases are effectually controlled. 

Sphacropsis leaf spot. Leaf spot is a common and widely 
distributed disease of the apple in Maine. With some varieties 
and under certain weather conditions a spotting of the leaves is 
caused by spray injury, see p. 390. It is a matter of common 
observation, however, that orchards or trees which have never 
been sprayed are often affected with a spotting of the leaves 
which in some cases is quite serious. 

Affected leaves show little spots of dead tissue, usually some- 
what circular in outline. The dead portion is not quite so thick 
as the surrounding green tissue and takes on a brown color. 
On the dead spots little black bodies are frequently found which 
are the fruiting portions of the fungi associated with the spots. 
The dead spots often show concentric rings. 

Leaf spot of the apple has been discussed by a large number 
of writers and the cause attributed to a number of different 
fungi. In many cases the fact that a certain fungus was very 
frequently found on the spots was taken as sufficient evidence 
that it was the cause of the disease. Of recent years it has been 
questioned whether the presence of a fungus on a leaf spot, no 
matter how constantly it occurred there, should be taken as evi- 
dence that the fungus caused the disease. It has been held that 
it is necessary to isolate the fungus in pure culture and then pro- 
duce the disease by inoculation under control conditions before 
the matter could be definitely settled. In the summers of 1906 
and 1907 Scott and Rorer* made a study of the disease in the 
Ozarks in which they isolated fungi from leaf spots and carried 
on inoculation experiments. Of the various fungi isolated 
Sphaeropsis malorum Pk., the same fungus which causes a de- 
structive fruit rot (p. 404) and limb canker (p. 414) in Maine 
was the only one capable of causing the disease when its spores 
were sprayed on the leaves. 

On account of the importance of the fungous leaf spot in 
Maine it was thought desirable to make a thorough study of the 


*Scott, W. M., and Rorer, J. B., Bureau Pl. Ind., U. S: D. A. Bul. 
121, Part V, pp. 47-54, 1908. 
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pathogenicity and interrelation of the various fungi found asso- 
ciated with leaf spot, fruit decays, and limb cankers in this State. 
The results of a part of this work have already been. published* 
and other parts will be published later. It is sufficient for our 
present purpose to state that out of a large number of fungi iso- 
lated from leaf spot in Maine Sphacropsis malorum was the only 
one which would produce the disease on inoculation. 

The results obtained here, taken together with the conclu- 
sions of Scott and Rorer and the work of Lewis} in New 
Hampshire would seem to indicate that Sphaeropsis is the only 
one of the fungi occurring so abundantly on the dead spots in 
apple leaves which is capable of causing the disease in this sec- 
tion of the country. 

This fungous leaf spot causes a considerable amount of loss 
in Maine orchards and this loss is not always realized by the ap- 
ple growers. The dead spots in the leaves interfere with their 
function, and, in addition to this, large numbers of the diseased 
leaves fall prematurely, thus seriously interfering with the nutri- 
tion of the trees. 

As has already been mentioned the fungus causes the canker 
of the wood and the black rot of the fruit, therefore preventive 
measures must be directed toward all 3 forms of the disease. 
Since inoculation experiments indicate that in Maine infection 
must take place before the middle of July spraying as recom- 
mended for apple scab would do much to control the disease. 
This should be supplemented with the removal and destruction 
of limb cankers and decayed fruit. 

From their observations the writers are convinced that leaves 
of trees which are well fertilized, cultivated and generally well 
cared for are not so susceptible to the disease as the leaves of 
neglected trees. It must be borne in mind, however, that a sim- 
ilar spotting of the leaves of susceptible varieties may occur as 
the result of spray injury. 

Rust. This disease of apple leaves and fruit which does great 
damage in some apple growing districts does not seem, accord- 
ing to the observations of the writers, to be of very common 


* Lewis, C. E. Apple Diseases Caused by Coryneum foliicolum and 
Phoma mali. Me. Exp. Sta. Bul. 170, 1909. A New Species of En- 
domyces from Decaying Apple. Me. Exp. Sta. Bul. 178, 1910. 

+Lewis, Isaac M., N. H. Exp. Sta. Rep. 20, pp. 365-369, 1908. 
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occurrence in Maine. The fungi* which cause this trouble pass 
a part of their life upon the apple and related plants and a part 
upon the red cedar where they cause the abnormal development 
of small brown knots on the twigs which are known as “cedar 
apples.” In the spring these knots produce thread-like tubes 
which when wet with rain swell up, become gelatinous, are 
orange yellow in color, and throw off large quantities of spores. 
These spores are capable of infecting apple leaves and are pro- 
duced when the latter are young and most susceptible to infec- 
tion. 

On the apple leaf there is first a thickening of the tissues in 
small spots at the points of infection. Later in the season these 
thickened places become ruptured on the under side and short, 
thread-like growths project beyond the broken epidermis. 
Orange-colored spores are formed in these places. It is on the 
leaves and fruit of the apple that the injuries caused by this rust 
become of economic importance. Spraying has not been very 
successful in controlling this disease. Where the rust appears, 
the removal of red cedars from the neighborhood of apple or- 
chards is recommended. 

Powdery mildew. The common name for this trouble comes 
from the appearance of the affected leaves, which is shown in 
Fig. 67. The fungus, Podosphacra ovyacanthae (DeC.) De- 
Bary, grows upon both surfaces of the leaf but does not pene- 
trate the tissues, except to throw in short feeding branches. 
- During the summer many spores are formed and it is the masses 
cf spores which give the white powdery appearance. The par- 
asite spreads rapidly by means of these summer spores. Later 
in the season another stage of the fungus develops on the dis- 
eased leaves and this is indicated by the presenec of small but 
plainly visible, spherical, black bodies which are scattered here 
and there among the white mycelium. Spores are produced in 
these bodies which carry the fungus over winter. 

On the apple, the chief damage done by this fungus is in its 
attacks upon nursery stock where it causes considerable loss. 
Spraying with diluted lime-sulphur should go far toward con- 
trolling this disease. 


*Apple rust may be produced by Gmynosporangium macrocarpus Lk., 
or G. globosum Farl. It is not known which species is responsible for 
the rust in Maine but probably it is the latter. The red cedar, Jun- 
perus virginiana I,. is the alternate host for both. 
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FRUIT DECAYS. 


During the past 3 years this laboratory has devoted consider- 
able attention to a study of the fungi which cause decay of ap- 
ples in Maine. Fungi have been isolated from decaying apples 
from various places and these have been tested by means of in- 
oculations in order to determine the extent to which each was 
capable of causing decay. It has been found that Maine has a 
considerable number of the apple decay fungi which have been 
described from other places but the relative amount of rot 
caused by some of these fungi under local conditions differs ma- 
terially from the amount attributed to the same fungi in other 
parts of the United States. For example the “bitter rot” fun- 
gus while it occurs here does very little damage in comparison 
with the amount of loss resulting from its attacks in other sec- 
tions. The apple decays which have been found in Maine will 
be described in the following pages together with the means of 
control so far as these measures are understood. 

Black rot. This rot is caused by Sphaeropsis malorum Pk. 
which also causes a decay of pear and quince. The fungus at- 
tacks apples both on the tree and in storage and is responsible 
for much of the rot on the trees in this State. It is capable of 
causing decay of green fruit but its progress is much more 
rapid in apples which are ripe or nearly ripe. Early apples are 
especially susceptible. As a cause of storage decay, Sphaerop- 
sis probably ranks second to Penicillium which is described be- 
low. On account of the relation to leaf-spot, and limb-cankers 
as well, the black rot fungus in distribution and economic im- 
portance probably ranks second in the State to that which causes 
apple scab. 

Black rot of the apple takes its name from the appearance of 
the fruit in the late stages of the decay. In early stages, the 
decayed region is brown in color but the mycelium of the fungus 
takes on a dark color with age and thus colors the apple. The 
fungus usually enters the apple at either the blossom or stem 
end, and, if the temperature is favorable for growth, spreads 
rapidly and causes the complete decay. The decaying region is 
marked by concentric rings. When the mycelium has grown 
in the apple for a sufficient length of time the threads begin to 
form little aggregations just beneath the epidermis which de- 
velop into the small black bodies which later break through the 
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epidermis. The spores of the fungus are formed inside these 
bodies and escape through an opening at the apex. The ap- 
pearance of an apple in this stage of the decay is shown in Fig. 
69. There is only one other fungus (Phoma mali, see p. 408) 
which in Maine causes a similar appearance of decayed apples 
and the amount of loss caused by that fungus is small as com- 
pared with the loss caused by Sphacropsis. 

Since the fungus which causes the black rot of apples also 
causes a disease of the wood and leaves, any means of control 
of the rot must take into consideration these sources of infection 
of the fruit. Old, diseased trees are almost certain to produce 
Sphaeropsis spores in large numbers on dead and dying limbs 
and these spores are ready to infect the apples as they mature 
and to cause their decay. One good means of control then is to 
remove the source of infection by cutting out and burning all 
dead and diseased wood. All decayed fruit should also be 
destroyed. If this is followed by the spraying which is recom- 
mended for apple scab it will go far toward the control of this 
disease. 

Penicillium or blue mold decay. ‘This is the rot of apples 
which is caused by the common blue mold which is familiar to 
every one on preserved fruits, jellies, etc. Blue mold grows as 
a saprophyte on a large number of dead organic substances and 
produces large numbers of spores so that the spores are prac- 
tically everywhere present and may start a new growth of the 
mold whenever they fall upon a substance which furnishes a 
suitable food supply provided that the temperature is favorable 
for growth. It is a widespread cause of decay in Maine, es- 
pecially where the fruit has not been carefully handled. 

This decay of apples is probably caused by more than one 
species of this genus. In some cases other fungi aid in the de- 
cay but since Penicilliwm breaks out and shows more prominent- 
ly on the surface of the apple, it is often held responsible for 
more of the decay than it causes. There can be no doubt, how- 
ever, that one or more species of Penicillium cause a large 
amount of the soft rot of stored apples. This is primarily a rot 
of ripe apples and does not cause decay of green fruit. The 
threads of the fungus cannot penetrate the uninjured epidermis 
of the apple but must gain entrance through injured places such 
as bruises, cuts, cracks, worm holes, spray injured places or scab 
spots. It spreads rapidly in ripe apples and complete decay 
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takes place in one to two weeks. The tissues become soft and 
are light brown in color. Little tufts of mycelium which bear 
the spores break out on the surface of the decayed region as 
shown in Fig. 70. These tufts soon become light blue or blue- 
green, later gray-green to brownish in color. Apples rotted by 
Penicillium take on a characteristic moldy odor and taste. 

Since the fungus enters the apple through wounds, any means 
of control of the rot must look to the prevention of injuries to 
the epidermis. Care must be taken to produce good, sound ap- 
ples and then these should be picked and handled in such a way 
as to avoid cuts and bruises. The apples should be stored 
where the temperatures are as low as can be maintained with 
safety from freezing. 

Bitter rot. ‘This disease which does so much damage in some 
apple growing regions is caused by Glomorella rufomaculans 
(Berk.) Sp. & von Sch., and is found occasionally in Maine, but 
its occurrence is so rare that it is not necessary to recommend 
special means for its control. Moreover it does not seem that 
bitter rot will do great damage under Maine climatic conditions 
if the recommendations with regard to the removal of cankers 
and spraying are followed as are given for the black rot fungus. 
Where bitter rot is prevalent spraying later in the season is nec- 
essary. Fig. 71 shows the appearance of this rot. The fungus 
found here differs in certain characteristics from the form de- 
scribed from farther south ané there is some evidence from our 
inoculations that it is not so actively parasitic. 

Brown rot. The brown rot of the apple is caused by 
Sclerotinia fructigena (Pers.) Schroet., the same fungus which 
causes the destructive brown rot of peaches and plums. This 
decay of apples occurs to some extent in Maine and in some 
cases may do considerable damage. The fungus spreads 
through the apple rapidly and in the early stages the surface of 
the decayed region is smooth and brown. Later little tufts of 
fungus threads break out on the surface of the apple and these 
produce the spores as shown in Fig. 72. Often when this rot 
takes place in storage, away from the light, the tufts of spores 
do not break out on the surface and the skin assumes a shiny 
black color. The apples become shrunken and wrinkled as they 
dry and in some cases these mummied apples hang on the trees 
over winter. It is these mummied apples which carry the fun- 
gus over from one year to another and for that reason all de- 
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cayed fruit both on the trees and on the ground should be de- 
stroyed. The spraying for apple scab will also help to control 
this fungus. 

Pink rot. In some seasons, especially when it is warm and 
wet at the time of harvesting, scabby apples are attacked by 
a fungus Cephalothecium roseum Cda., Fig. 73. This is 
called pink rot on account of the appearance of the spots where 
the fungus grows out to produce its spores. The fungus, usual- 
ly a saprophyte, occurs on a large number of dead parts of 
plants. Therefore, the material for the infection of apples is 
present whenever the conditions are favorable for the growth 
of this fungus. The fungus is unable to penetrate the unin- 
jured epidermis of the apple and scab spots afford the chief 
means of entrance. To avoid loss from pink rot it is necessary 
to produce apples which are free from scab. 

Alternaria decay. A decay of apples caused by a species of 
Alternaria was first described from Colorado by Longyear.* 
This fungus entered the apple at the blossom end and produced 
a cobwebby growth of mycelium around the seeds. An Alter- 
naria has been found a number of times associated with apple 
decays in Maine. This fungus usually occurs on injured places 
such as the blossom end injured by insects or broken places in 
the skin. Associated with other fungi this Alternaria forms a 
rather thick, dry covering of mycelium over the injured place. 
The fungus does not usually penetrate very deeply in such cases 
but when ripe apples are inoculated from pure cultures, it is 
found to be capable of causing a complete decay. This fungus 
alone has been reisolated a number of times from decaying ap- 
ples which had been inoculated, thus proving that it caused the 
decay. The apple decay Alternaria differs sufficiently from a 
species of the same genus which has been found repeatedly on 
dead spots in apple leaves and on dead parts of other plants so 
that the two fungi can be distinguished readily in culture. The 
Alternaria from apple leaves has not been found to cause decay 
of the fruit upon inoculation. 

Botrytis decay. A species of Botrytis causes a part of the 
decay of apples in Maine. It has been found causing a rot of 
early apples on the tree and inoculations have shown that’ it not 
only attacks ripe fruit but that it is capable of causing a rot of 


*Longyear, B. O. Col. Exp. Sta. Bul. 105, 1905. 
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green apples. The fungus spread, rather rapidly in the tissues 
of winter apples which were inoculated early in August so that 
in 2 weeks one-half of each apple was decayed. It causes a 
rapid and complete decay of ripe apples. 

Phoma decay. ‘This rot is caused by Phoma mali Schulz & 
Sacc., which is able to attack both wood and fruit. A more ex- 
tended account of this fungus is given in Bulletin 170 of this 
Station. It causes only a slight decay of green apples but when 
ripe apples are inoculated the rot spreads almost as rapidly as in 
the case of some of the well known apple destroying fungi. 
When the fruit is thoroughly invaded the pycnidia break out on: 
the surface giving somewhat the same appearance as in the case 
of black rot but there is usually considerable mycelium on the 
surface of the apple and this is white in color. 

Hypochnus decay. Eustace* has described a decay of apples 
in New York caused by a species of Hypochnus. A fungus 
which agrees in certain characteristics with the one described 
by Eustace has been found here associated with a surface spot- 
ting or pitting somewhat like the Baldwin spot and Cylindro- 
sporium troubles of apples. The fungus which we have had in 
culture for 3 years has never fruited, although it has been grown 
on a variety of culture media and so it is impossible to state pos- 
itively that it is the same fungus which Eustace studied but it 
has the same kind of clamp connections of the cells of the my- 
celium and the fungus agrees in appearance with his descrip- 
tion. Inoculations with this fungus caused only a small sunken 
spot of decayed tissue at the point of inoculation. 

Fusarium decay. The examination of decaying apples from 
a large number of sources has frequently shown the presence of 
Fusarium spores. In some cases Fusarium has been found 
fruiting on the surface of decayed fruit, the rather thick masses 
of spores giving a pink color, in other cases the mycelium has 
been found in the cavity around the seeds sometimes destroying 
the seeds. In the seed cavity it is either white or reddish in col- 
or. The spores are produced in considerable numbers on this 
mycelium. Fusarium is sometimes found associated with other 
fungi forming a thick felt-like growth over injured places on the 
surface of apples. From such a growth on one apple one of us 
(L..) has isolated 8 different fungi, 4 of which, including one 


*Fustace, H. J., N. Y. State Sta. Bul. 235, pp. 123-120, 1903. 
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species of Fusarium, caused complete decay of ripe apples upon 
inoculation from pure cultures. A study is being made of the 
apple decays caused by species of Fusarium and a detailed ac- 
count will be published soon in a bulletin of this Station. A 
Fusarium decay has been described from Europe by Osterwal- 
der,* but so far as the writers are aware no such decay has been 
reported in America. In this investigation 3 forms of Fusarium 
have been isolated from decaying apples, and have been found 
to cause decay of both green and ripe apples. These have been 
grown in pure culture from one to two years and show such dif- 
ferences in cultural characteristics.as to make it seem probable 
that they are different species. One of these bears considerable 
resemblance to F. putrefaciens Osterwalder, but does not seem 
to be identical. One of the others has been found to cause not 
only a decay of apples but to cause decay of parts of a number of 
other plants, its occurrence on one of which at least practically 
insures the presence of spores of this fungus at the time when 
the infection of the apple would take place. 

No special recommendations can be made for the control of 
these apple rots at this time. In a general way it may be said 
that the same methods which apply in the case of the well known 
apple decays will probably go far toward the prevention of loss 
from these fungi. 

Verticillium decay. In 1908, a fungus was isolated from ap- 
ples and tested by means of inoculations which, while it does not 
seem to be of very common occurrence, causes a distinct decay 
of both green and ripe apples on inoculation. This fungus 
spreads through the tissues of ripe apples at as rapid a rate as 
Penicillium but it produces a very different effect. The diseased 
portion is not soft but is rather hard and the affected apple keeps 
its normal shape for some time. The decayed tissue has an 
odor and taste which is characteristic and rather pleasant, not 
unlike that of dried cocoanut. Cultures of the fungus on prune 
agar give the same odor. 

The causal fungus grows readily and spreads rapidly in plates 
of prune agar. It produces large quantities of spores. The 
masses of spores are white when young but become green with 
age. On the basis of the spores and of the manner in which they 


: * Osterwalder, A. Ueber eine bisher unbekannte Art der Kernobst- 
faule, verursacht durch Fusarium putrefaciens Noy. spec. Centralbl. 
Bakt. Zweite Abt. 13. 207-213; 330-338. 1904. 
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are borne in culture this fungus has been classified as a species 
of Verticillium. It is possible that this fungus, which is capable 
of causing a distinct decay, may be responsible for a part of the 
rot which is attributed to other fungi for when apples were in- 
oculated with it, the fungus did not break out on the surface and 
produce spores. 

Endomyces decay. In Bulletin 178 of this Station a new spe- 
cies of Endomyces is described whicl was found to cause a de- 
cay of ripe apples but which did not attack green fruit. This 
fungus is of interest not so much on account of its economic im- 
portance, but because it represents a genus new to America. 

Rhizopus decay. A soft rot of over-ripe.apples is sometimes 
caused by black mold. ‘This rot may be recognized by the fact 
that the mycelium which grows out over the surface of the af- 
fected apple is composed of thicker threads than are found in 
other apple decay fungi. If apples attacked by the black molds 
are kept in a warm, moist place the mycelium forms a thick 
growth on the surface. The spores are borne in little capsules 
on the ends of long stalks. When the spores are mature the 
whole mass becomes black in color. ; 

The black molds are regarded as saprophytes as they are able 
to attack only ripe apples. They may cause considerable loss, 
however. To prevent this loss it is necessary to use the same 
precautions that are taken in the case of blue mold. 

Other apple rots. In the course of the study of apple dis- 
eases, fruit has been inoculated with a number of other fungi 
isolated from wood, leaves, or fruit of the apple in order to de- 
termine whether these fungi are capable of causing decay. 
Coryneum foliicolum Fckl., and a species of Cytospora from 
diseased wood, produced a small amount of decay ; Coniothyrium 
pirina (Sacc.) Sheldon, Phyllosticta limitata Pk., Cladosporium 
herbarum (Pers.) Link, and 3 undetermined species of 
Aspergillus, showed a little growth at the points of inoculation 
but did not spread to cause decay. One fungus which has been 
determined as Dematium pullulans DeBary has been found con- _ 
stantly associated with diseased apple tissues not only of the 
fruit but also of the leaves and wood. On account of the con- 
stant association of this fungus with apple rots, it was tested 
by means of inoculations but it did not cause decay. It may be 
possible, however, that when associated with other fungi the de- . 
cay is hastened by its presence. 
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DISEASES OF THE WOOD. 


Canker and Twig-blight. The term canker has become such 
a general one as not to admit of easy definition. It is commonly 
used to describe the condition of branches of trees in which an 
area of bark has been killed and has broken away so that a por- 
tion of the wood is laid bare or is covered only by cracked and 
roughened bark which does not protect the wood. In the 
writers’ opinion the term “canker” as applied to diseased areas 
on trees should be restricted to those characteristic lesions on the 
trunk and limbs which are the result of alternate attempts to 
heal, with the formation of new wood, followed by farther kill- 
ing of the living tissue. In early stages of development, cank- 
ers show a region of sunken discolored bark and it is only in 
later stages that the bark breaks away. Cankers have been de- 
scribed as caused by frost, sun-scald, fungi, and bacteria. A 
considerable number of different fungi have been reported as 
causing canker of apple trees in different parts of the United 
States. These vary greatly in the amount of damage which 
they do in different regions. In some cases, a fungus which 
causes a great amount of injury to the trees of one region oc- 
curs rarely or not at all in another region. 

The injury of apple trees through winter-killing is discussed 
on pages 384-387. Much of the disease of apple trees which 
Maine orchardists have been calling canker for the past 3 years 
had its origin in the severe winter of 1906-7. Some of the in- 
juries resulting from that winter and the seasons following 
might possibly be properly classified under the term “frost 
canker.’ On the other hand, when whole trees were so badly 
injured that they died either that year or the year following, 
the injury was too widespread and acted too quickly to be re- 
garded as canker. There are a number of forms of winter in- 
jury and the frost canker is only one of them. The frost canker 
is a local injury which tends to heal over under favorable con- 
ditions for growth unless the new growth is killed by another 
period of low temperature before it has become hardened. In 
this way the frost canker may spread, or in other cases the in- 
jured bark may serve as a place for the entrance of a parasite 
which may then spread in the bark and outer layers of wood 
and kill a rather large area in a single year. 

So far as they have been investigated it has been found that 
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the organisms which cause canker of fruit trees in Maine are, 
i a large measure, wound parasites. They are unable, as a 
tule, to penetrate the uninjured bark but must enter through 
wounds. In this sense, the places injured by freezing serve 
the same end as wounds of any other kind. However, it may 
be pointed out that cankers caused by fungi do not spread so 
rapidly as to kill trees in the short time which has been ob- 
served in the case of winter-killed trees in this State. In the 
case of young trees the fungus may in some cases girdle the 
tree in a few weeks and thereby cause its death. The same 
holds true of small branches of old trees, but in the case of large 
branches the fungus usually spreads but a few inches each year 
forming true cankers, and the rough, blackened areas that are 
frequently seen on large branches often represent a develop- 
ment of several years. The living tissues attempt to heal over 
the wound by the formation of callus and in some cases with 
considerable success. Often the parasite ceases to spread in the 
bark when the dry season of summer comes on and a crack 
forms between the healthy and diseased bark. The following 
year the diseased area may continue to spread or the callus may 
check it considerably. Often other fungi, some of them sap- 
rophytes, grow upon the dead bark. Thus it may be seen that 
while fungi which enter through winter injuries may spread 
and ultimately do great damage to the tree, there is no reason 
to believe that the death of large trees which was observed in 
Maine orchards immediately following the winter of 1906-7 
was due to a parasitic organism because the trees died in many 
cases in too short a time for their death to have been caused 
by such organisms. On the other hand, there were many places 
injured by that winter, which became infected by fungi. Where 
these have been neglected the diseased areas have spread from 
year to year and have done much damage, often developing into 
true cankers. 

There are many other wounds than those caused by freezing 
through which parasitic fungi may enter. By this it is not meant 
that every wound that is made in the bark will necessarily be- 
come infected and develop into a diseased area. Frequently 
small wounds in the bark of young branches heal over quickly, 
without infection and no serious damage is done. In many 
cases, however, the spores of parasitic fungi are carried to 
wounds. This is especially liable to be the case when diseased 
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branches are allowed to remain on the trees, or old neglected 
trees in the neighborhood produce abundant crops of fungus 
spores from year to year. Some of the ways in which wounds 
are made are: Barking of trunk and branches by machinery 
in cultivating and caring for the orchard; injuries by ladders 
and by men in picking fruit; branches are sometimes injured by 
props used to support a heavy load of fruit especially when they 
are carelessly placed in position; in some cases hail-stones split 
the bark of small branches. Care should be taken to avoid any 
injury which is within the control of the orchardist. Wounds 
are sometimes kept from healing over by the woolly aphis which 
forms little cottony patches in wounds and by delaying the heal- 
ing over process makes a favorable place for the entrance of a 
parasitic fungus. 

Maine has only a few of the fungi which have been reported 
as causing canker in other parts of the country. Each section 
of the country seems to have one fungus which is responsible for 
a large part of the canker in that region. Jn this State, the fun- 
gus which causes the greatest damage is the black rot fungus, 
Sphaeropsis malorum Pk.; the bitter rot fungus occurs only 
very rarely in this region; My.rosporium corticolum Edgerton, is 
very common and apparently does some damage although it does 
not seem to be a very active parasite; Coryneum folucolum 
Fekl., and Phoma mali Schulz & Sacc., have been described in 
Bulletin 170 of this Station as causes of disease in this State; 
Cytospora sp. may cause some damage but it is not extensive. 
The European apple canker caused by Nectria ditissima Tul. 
and the blister canker, Nummularia discreta Tul., may be pres- 
ent in the State but they have not been observed. 

Closely associated with canker caused by fungi is the killing 
back of small branches and twigs caused by the same organisms. 
In searching orchards in the State for cankers we have found 
this dying back of the branches and water-sprouts much the 
more common of the two. The fruiting bodies of the same 
fungi have been found on both, and cankers on larger limbs 
have been found repeatedly which apparently started from the 
disease following back on a smaller branch or twig. Inocula- 
tions with canker producing fungi early in the spring show that 
they are capable of killing the young twigs very rapidly and 
run back a considerable distance in a single season. A twig 
blight may be caused by the pear blight bacillus, but pear blight 
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is rather uncommon in Maine. Moreover the entire absence 
of the characteristic “fire blight” has been noted repeatedly on 
pear trees growing within and alongside of apple orchards af- 
fected with the fungous twig blight. 

In many ways the dying back of small branches is like the 
development of canker. The fungus may spread back only a 
short distance each year for a number of years or, as indicated 
above, the spread is rapid and the branch is killed back a con- 
siderable distance in a single year. It is probable that in many 
instances the young wood is injured by freezing and the fungi 
gain entrance in this way.* We have observed the same thing 
where young nursery stock has become infected through wounds 
made in cutting back when set. Twigs and limbs affected in 
this way should be cut off well below the diseased portion and 
the wounds protected from farther infection. 

Sphacropsis canker. The canker caused by the black rot fun- 
gus, Sphacropsis malorum Pk., is widely distributed in Maine. 
This disease is know as “The New York Apple-tree Canker,” 
because it was first described from New York.** This fungus 
causes the black rot of the fruit and a leaf spot as well as the 
disease of the wood. 

The appearance of different early stages of cankers caused by 
this fungus is shown in Figs. 74, 75 and 76. The dark colored, 
cracked bark of the older, central parts, some of the small, 
black pycnidia or spore bearing bodies, and the crack between 
the healthy and diseased bark are shown in Fig. 74. This also 
shows, somewhat indistinctly, where cracks have formed be- 
tween the healthy and diseased bark at the end of each growing 
season for at least 3 years. In this and in Figs. 75 and 76 
infection probably took place on a smaller twig or branch and 
followed back to the larger branch as suggested by the small, 
dead stubs. It is not always possible to see the extent of each 
season’s growth on account of other fungi and lichens growing 
over the dead bark. 

The fungus attacks either young or old branches and the 
amount of damage depends on the amount of bark and adjoin- 
ing surface portions of the wood which is destroyed. In some 


*The manner in which young twigs and fruit-spurs become infected 
by fungi is a matter which needs farther investigation. 
**Paddock, Wendell, N. Y. Exp. Sta. Bul. 163, 1800. 
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cases a branch may be girdled in a short time and death of that 
branch results, but in other cases the canker spreads for years 
on one side of the branch before it is completely girdled. The 
other side of the branch in such a case may become somewhat 
enlarged. 

To control this canker, the orchardist should remove all dead 
branches, and all old neglected trees such as one frequently sees 
along the roads and burn them. Branches which show bad can- 
kers should be cut off back of the canker and burned. In the 
case of young cankers, the branch can frequently be saved by 
cutting away the diseased tissue down to healthy wood, disin- 
fecting with a solution of copper sulphate, one ounce to one 
gallon of water, or corrosive sublimate, one part to 1000 of 
water, and then painting over with pure white lead in boiled 
linseed oil or coating with a good quality of grafting wax. The 
trees should be gone over carefully a number of times each year 
and developing cankers and wounds should receive attention. 
Spraying for apple scab will help to control the cankers by 
reducing the amount of material for infection and by covering 
wounds with the fungicide. All decayed fruit should be de- 
stroyed, since the black rot of the fruit and this canker are 
caused by the same fungus. The treatment outlined should go 
far toward controlling cankers caused by other fungi in this 
state. 

Bitter rot canker. ‘This canker caused by the fungus which 
causes bitter rot of the fruit is of rare occurrence in Maine. 
On the dead bark the fungus produces little black pustules from 
which, when they are mature, pinkish masses of spores exude. 
The spores from cankers cause much of the early infection of 
fruit on the tree each year. The appearance of the diseased 
bark of a young tree caused by inoculation with the bitter rot 
fungus is shown by Fig. 77. 

Myxosporium canker. The fungus causing this disease has 
been much confused in the past with Sphacropsis malorum. 
Edgerton’s* study of the fungus has shown that the two are 
entirely distinct. This fungus is of very frequent occurrence 
in Maine, but its economic importance in this State is somewhat 
in doubt. So far as observed the damage which it does is con- 


*Edgerton, C. W.. Two little known Myxosporiums. Annales My- 
cologici VI: 47-52. 1908. 
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fined to killing outer portions of the bark on old limbs and the 
killing back of the bark on younger limbs and twigs rather than 
to the production of true cankers. On such branches the fruit- 
ing pustules are found on the part which was first killed. The 
dead bark is separated from the healthy bark by a sharp line 
and is sunken as is shown in Fig. 78. The appearance of these 
branches is very characteristic and they can be recognized by 
one who has become somewhat familiar with the various can- 
kers and twig blights, without microscopic examination of the 
fungus. There is some reason to believe that the fungus is not 
a very active parasite and it may be possible that such diseased 
branches have been injuriously affected by some other agency 
before the attack of this fungus.* 

Coryneum and Phoma cankers. In the examination of apple 
cankers the spores of Coryneum folucolum and Phoma mali 
have been found of quite frequent occurrence. Inoculation 
experiments in 1909 proved that both of these fungi were capa- 
ble of causing disease of healthy bark of apple branches. For 
a detailed account of the study of these fungi the reader is 
referred to Bulletin 170 of this Station. The appearance of 
different stages of Coryneum cankers is shown in Figs. 79 
and &o. 

Cytospora canker. A species of Cytospora has frequently 
been found on small branches which have been killed back but 
no true cankers have been seen. Those lesions observed have 
much the same appearance as has been described for branches 
on which Myxosporoium is found. After a little experience 
one can distinguish the two fungi on the bark without the aid 
of the microscope. 

In Bulletin 191 of the New York Station it is suggested that 
a species of Cytospora found on diseased apple branches in that 
State is probably parasitic. The Cytospora which occurs on 
apple branches in Maine has been isolated, grown in pure cul- 
ture where it fruits abundantly, and inoculations have been 
made in small branches in the orchard. The fungus made only 


*The fungus has been isolated from such diseased branches and has 
been grown in this laboratory upon sterilized apple wood and bean pods 
for several months. Spores were produced in the cultures about one 
month after the fungus was transferred from plates to bean pod 
tubes. Some inoculations have been made and the results of these 
will be given in a later publication. 
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a slight development in the injured tissue at the points of inocu- 
lation, while inoculations made the same day on the same 
branches with Sphacropsis developed well marked cankers. The 
indications are that the species of Cytospora which is found in 
Maine is very slightly if at all parasitic. 

Pear blight canker. The canker of apple trees caused by the 
pear blight organism, Bacillus amylovorus (Burril) DeToni., 
which has been reported as causing a great amount of damage 
in apple orchards in other states, has not been found in Maine, 
though careful search has been made for it. Almost none of 
the characteristic twig blight or “fire blight” on the pear which 
is a good indication of the presence of the organism has been 
seen. If this disease occurs on the apple in this State, it is of 
very rare occurrence. 

Crown Gall. Apple trees, particularly nursery stock, some- 
times have galls or knots which are usually located near the 
surface of the soil in the region of the collar. These galls are 
often covered with many fine roots giving them a hairy appear- 
ance. Such growths have been reported on a number of plants 
which are closely related to the apple and also on other plants 
which are not closely related. 

In the earlier studies of this disease the cause was not under- 
stood. Injuries to the roots and unfavorable conditions of soil 
and moisture were advanced as causes of the trouble. Experi- 
ments were carried on in a number of places, however, which 
demonstrated that the disease is communicable. 

Recently Smith* and Townsend} have studied crown gall on 
a number of plants and they have been able to prove quite con- 
clusively that the crown gall of the apple is of bacterial origin, 
caused by the organism Pseudomonas tumefaciens Erw. Smith 
and Townsend. 

The organism was first isolated from galls on the Paris daisy 
and inoculations showed that it could produce the disease. 
Inoculations of tomato, tobacco, potato, sugar beet, grape, car- 
nation, raspberry, peach and apple were also followed by the 
development of galls. This lead to the isolation of organisms 


* Smith, Erwin F. and Townsend, C. O. A Plant Tumor of Bac- 
terial Origin. Science; N. S. 25: 671-673. 1907. 

+ Townsend, C. O. A Bacterial Gall of the Daisy and Its Relation 
to Gall Formation in Other Plants. Science, N. S. (Abstract) 29: 273. 
1909. 
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from the galls of peach, hard galls of apple, hairy root of apple, 
hops, rose, and chestnut, which were found to be very similar 
if not identical with the organism from the daisy. 

The fact that crown gall of the apple is now definitely known 
to be caused by a parasite which also causes galls of a number 
of other plants is of great importance in the control of the dis- 
ease. It will be readily seen that young apple trees should not 
be set in land on which another plant affected with this disease 
has been grown. 

In the apple, the greatest amount of infection is likely to take 
place in nursery stock, as the trees are grown rather closely in 
the nursery row. When affected trees are set in the orchard, 
new galls develop from year to year and in many cases the trees 
weaken and die. Little good is accomplished by cutting off the 
galls at the time of setting the trees, as it is practically impos- 
sible to remove all of the infected tissue and new galls develop. 
It is best to secure apple trees from nurseries which are free 
from the disease, but in case diseased trees are received they 
should be destroyed. In the cultivation of orchards in which 
trees affected with this disease are known to occur, care should 
be taken that healthy trees do not become infected through in- 
juries near the surface of the ground. 

Wood destroying fungi. It is a well known fact that the 
heart wood of apple trees is often decayed. In many cases the 
extent to which the wood has been destroyed is not realized by 
the owner of a tree until it is blown over by a heavy wind and 
it is found that only a thin shell of sap wood remains. Such a 
condition is shown in Fig. 82. 

It is not so generally understood by orchardists that this decay 
is caused by the growth of fungi. In some cases the mycelium 
of a fungus may grow on the interior of a tree for years before 
there is much evidence of its growth on the outside. Then after 
the mycelium has stored up a sufficient amount of food, the 
fungus produces its fruit. In many cases these wood destroy- 
ers belong to the bracket or shelf fungi of which a number of 
species have been reported on the apple. Very frequently the 
wood of apple trees is badly decayed before the fungus fruits 
and then it is too late to apply a remedy to the tree. 

Wood destroying fungi enter the wood of trees through 
wounds which may be caused in various ways. Some of the 
common ways are barking by machinery in cultivation and in- 
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juries by such animals as rabbits and mice, and by borers. 
Broken or improperly pruned branches make a good place for 
the entrance of fungi. A broken, splintered branch which will 
hold moisture makes an excellent place for the germination of 
spores and the mycelium after it has grown for a time under 
favorable conditions is able to penetrate the wood. Care should 
be taken to remove all such broken and splintered branches and 
in removing them long stubs should not be left which will. be 
slow in healing over if they heal at all. In pruning the branch 
should be cut back as close to the larger branch or trunk as pos- 
sible, and the surface of the wound should be parallel and as 
near as possible on line with the surface of the main trunk or 
branch. Such a wound if protected will heal over without in- 
jury to the tree, while even a short stub will never do this, 
although the wound made is much smaller. Much of the heart 
rot is caused by fungi which gain entrance through stubs left 
by improper pruning. When it is necessary to remove large 
branches, the wound should be painted or otherwise protected. 

Wood destroying fungi may also enter the wood through 
places in the bark injured by canker fungi and by frost. Here 
again may be emphasized the necessity of attending promptly 
to the treatment of all wounds of whatever origin, as the con- 
trol of wood destroying fungi must be a matter of prevention 
and not of cure. 


GENERAL TREATMENT FOR APPLE ORCHARDS. 


While the enemies of the apple are numerous and varied, by 
far the larger part of them may readily be held in check by 
spraying with the more common insecticides and fungicides, and 
often, by a combination of materials, several enemies may be 
met with one application. There should, however, be a definite 
purpose in view for every application. The mere fact of spray- 
ing is not enough. It is important that the orchardist know 
why and how, and when to spray or otherwise combat his ene- 
mies. Beneficial insects should be recognized when seen, and 
should be protected and encouraged. 

While spraying is beneficial and should be practiced by all, 
it should be supplemented by thorough orchard sanitation. No 


420 AGRICULTURE OF MAINE. 


dead or diseased limbs, cankers, or mumified fruit should be al- 
lowed to remain on the trees or in the orchards. Particular 
attention should be given to the removal and destruction, by 
burning, of all rubbish, litter, decaying wood or fruit which 
might serve as breeding places for fungi or for insects. The 
good effects of cultivation in the orchard are by no means con- 
fined to those which tend to make available the food supplies 
contained in the soil and to the conservation of moisture. It 
also assists materially in the control of the fungous and insect 
pests of the orchard, particularly the latter. 

The time of spraying will depend upon the purpose in view, 
but in no case should spraying be done when the plants are in 
full bloom. Spraying at this time will often interfere with the 
fertilization of the flowers, and consequently reduce the crop of 
fruit, while there is much needless destruction of bees and other 
beneficial insects which work upon the flowers. 

Insecticides and fungicides are more effective if applied in a 
liquid rather than in a dry form, since they adhere to the foliage 
better. Sprinkling is not spraying. ‘The best results are ob- 
tained from the use of a fine spray or mist forcibly applied to 
the foliage; and so far as possible, it should reach the under 
side of the leaves. A fine mist is preferable to a coarse spray, 
as there is much less waste of material and much less danger of 
injury to the foliage. A single dash of the mist is better than 
continued soaking, as in the latter case the material gathers in 
drops and runs off or injures the foliage. 

As has already been pointed out (p. 383), the vegetative por- 
tions of the fungi causing disease are deep within the tissues 
of the plant beyond the reach of destruction. Hence sprays are 
of value largely to prevent the entrance of parasites into the 
healthy tissues and not as agents to kill them after they have 
once gained entrance. To be successful the spray must be on 
the fruit or foliage in advance of the spore of the fungus. 

For many years bordeaux mixture has been practically the 
only spray used on orchard trees for the control of fungous 
diseases. While it has proven in every way efficient in con- 
trolling most of the destructive fungous diseases of the orchard, 
it has been found that the fruit and foliage of certain varieties 
of apples are frequently injured by the spray. As a rule the 
beneficial effects resulting from disease control have far out- 
numbered the ill effects of spray injury. That certain varieties 


MAINE AGRICULTURAL EXPERIMENT STATION. IQIO. A421 


of apples are susceptible to spray injury, or bordeaux injury 
as it is frequently called, especially if rainy, damp or cloudy 
weather is experienced at or immediately following the applica- 
tion of the spray, has been held responsible in a considerable 
measure for the lack of more general adoption of spraying by 
Maine orchardists. In too many cases the fact that many varie- 
ties (see list on p. 389) are seldom, if ever injured by bordeaux 
mixture has been entirely overlooked. Neither has it been 
understood that the danger from bordeaux mixture can be min- 
imized largely, in many seasons, by applying the spray only dur- 
ing periods of bright, sunny weather, and avoiding its use, if 
possible, when there are several, successive, cloudy, rainy days. 

However, there has been and is a demand for a fungicidal 
spray which will control the various plant diseases and still cause 
no injury to the foliage and fruit of the more tender varieties. 
Experiments begun by Scott* in spraying apples and peaches, 
the latter being very susceptible to bordeaux injury, and later 
taken up by others in various parts of the country, indicate that 
in the different lime-sulphur sprays we have the promise of 
something which may control certain of our orchard diseases 
nearly if not quite as well as bordeaux mixture and if not used 
too strong be practically free from the production of spray 
injury. 

Therefore, it is recommended that all orchardists who have 
experienced trouble with bordeaux injury in the past, and others 
who wish to spray varieties which are known to be susceptible 
to spray injury, give the lime-sulphur treatment a thorough trial. 
It will be noted, however, that lime-sulphur as suggested for 
summer spraying for fungous diseases is used in a much more 
diluted form than for winter spraying for insect pests. The 
more concentrated sprays are far too strong to be used on the 
tender foliage and fruit. 

The above recommendation should in no way be construed 
as advising against the use of bordeaux mixture where it has 
always been used without injury in the past or with those varte- 
tics of apples which the experience of others indicates that there 
is little or no danger of bordeaux producing any injurious effects 
on the fruit or foliage. Apple scab is the greatest factor to be 


* Scott, W. M. Self-boiled Lime-sulphur as a Promising Fungicide. 
Bureau Pl. Ind., U. S. D. A., Cir. 1, pp. 1-18. 1908. 
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considered in Maine orchard spraying for fungous diseases, and 
in the experience of the writers bordeaux is, as a rule, more ef- 
fective than lime-sulphur in controlling this disease under the 
weather conditions which prevail in this State. There is no 
reason for discarding bordeaux for lime-sulphur except to at- 
tempt to avoid spray injury on those varieties of apples upon 
which it is likely to occur. Even with these it is recommended 
that bordeaux mixture still be used for the first spraying before 
the buds open, followed by lime-sulphur for the later sprayings 
upon the foliage and fruit. If, however, the orchard has re- 
ceived a spring application of the more concentrated lime-sul- 
phur wash for insects before the buds begin to swell, the early 
application of the bordeaux is probably unnecessary. 


THE PREPARATION OF SPRAYS. 


There is no part of the management of an orchard which 
requires more intelligent and careful work than the preparation 
and use of sprays. Ii the owner cannot attend to this part of 
the work himself he should put it in charge of some thoroughly 
competent person. Many failures from spraying have resulted 
from the fact that the sprays were not properly made and ap- 
plied. The formulae given should be followed with care, the 
operator first satisfying himself that he understands each step 
of the process before attempting to prepare a quantity of spray- 
ing material. All material should be carefully weighed and 
measured. 


SUMMARY OF TREATMENT. 


The treatment of apple trees at various times during the sea- 
son and the purpose of the same may be briefly stated as fol- 
lows: 

A. Lime-Sulphur (Formula 4 dilute for winter strength, 
page 432), before buds begin to swell. For oyster shell bark 
louse or San Jose scale. (For apple scab alone use Formula 
1, or 4 diluted as above.) 

Bb. Tanglefoot, smear on bands of tarred paper about the 
trees early in spring. For canker worm. 

C. Use combination Formula 16 (Lime-sulphur diluted to 
summer strength and lead arsenate) or combination Formula 
15, or 13 (Bordeaux and Paris green), or 14 (Bordeaux and . 
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lead arsenate), as soon as the buds open, before blossoming. 
For apple scab, leaf spot, rot; and for bud moth, canker worm, 
tent caterpillar and forest caterpillar. 

D. Repeat C as soon as the blossoms have fallen. For 
scab, leaf spot, rot, canker worm, tent caterpillar and codling 
moth. 

FE. Repeat D after about 10 days or two weeks. Formula 
1 or 4 may be used instead if the insects have been controlled 
by the earlier sprays. 

F. Bordeaux mixture (Formula 1), or Lime-Sulphur (For- 
mula 3 or Formula 4 dilute to summer strength, p. 432), two 
weeks after the last treatment if the season is very wet. For 
scab, leaf spot and rot. 

The tent caterpillar, forest caterpillar and canker worm must 
be met early, (just as soon as they appear), in order that spray- 
ing shall be effective. 

Kerosene emulsion (Formula 7) applied in June, when the 
eggs first hatch, is an effective treatment for oyster shell bark 
lice. It is also destructive to plant lice when these appear. 

For summer spraying of varieties resistant to spray injury 
use 3-3-50 bordeaux mixture, Formula 1. For more tender 
varieties self-boiled lime-sulphur, Formula 3; home-cooked 
lime-sulphur, Formula 4, diluted to summer strength, or com- 
mercial brands of lime-sulphur diluted to summer strength, are 
suggested. Where scab is very prevalent or spraying has been 
neglected in the past it is advisable to substitute for the first 
spraying with lime-sulphur an application of 5-5-50 bordeaux 
made a little earlier in the season before the leaf buds open. 
It is claamed by those who have experimented with home-cooked 
or commercial lime-sulphur diluted to winter strength and ap- 
plied just before the leaf buds open that they are also very 
effective in killing the spores of fungi on the twigs in addition 
to destroying scale and other insects. 


CULTURE. 


If the curculio and the apple maggot are present practice 
clean cultivation, plowing about three times during the season, 
beginning in June if the curculio is present or in July if only 
the maggot is troublesome; the last plowing to be made after 
the fruit is gathered. 
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GATHERING WINDFALLS. 


As both the larva of the curculio and of the maggot are found 
in the small apples and later leave these to pupate in the earth, 
it is highly important to rake up frequently all windfalls and 
destroy them. This means not only the larger apples but even 
those which are no larger than a pea. Where sheep or hogs 
are pastured in an orchard the trouble of gathering windfalls 
by hand is avoided. 


Matertats Usep in Ficntinc APPLE ENEMIES. 


CAUTION: The following formulas are for use on the 
apple. In many cases they are not adapted for more tender 
plants. Keep all poisons carefully labelled and out of the reach 
of children and animals. 


BORDEAUX MIXTURE, FORMULA I. 


Copper sulphate (blue vitriol)...... 3 pounds 
Fresh stone or lump lime.........- qe ae 
WEES "hc. 2 ane ic cee cae net ee 50 gallons 


It will be noted that the bordeaux mixture here recommended 
is only three-fifths as strong as that commonly used on potatoes 
in this State and formerly recommended by this and other Sta- 
tions for use upon the apple. This is because later work has 
shown that the weaker bordeaux controls the apple scab nearly 
as well and is much less likely to injure the fruit and foliage 
than the stronger. The 5-5-50 formula should still be used 
upon potatoes, and upon apple trees before the buds open. 

Metal vessels should not be used in the preparation of bor- 
deaux mixture. Empty kerosene barrels with one head re- 
moved (50 gal. capacity) are more commonly used, but larger 
wooden tanks are frequently employed. For convenience these 
should hold multiples of 50 gallons, or have the capacity in 25 
or 50 gallon units indicated by tacking a short, thin strip of 
wood at the required height on the inside of the tank. 

Slake the lime and dissolve the copper sulphate in separate 
barrels and then dilute each with half of the water. It is neces- 
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sary to strain the milk of lime solution after slaking.* This 
is best done in making the dilution by using a separate barrel 
for this purpose and using the dilution water to wash the ma- 
terial through the strainer. If the lime is of good quality and 
well slaked most of it will pass through the strainer, but with 
the best there will be a slight residue which may be thrown 
away. If arsenate of lead is to be added to the bordeaux as 
an insect poison the required quantity may be wet up and 
washed through the strainer with the lime. 

When ready to use the mixture, the dilute lime and copper 
sulphate solutions are quickly mixed together and thoroughly 
stirred. ‘This may be done by rapidly dipping up a pailful of 
one and then a pailful of the other solution and pouring into 
the mixing or spray tank while a second person agitates the 
mixture. Never pour concentrated milk of lime and copper 
sulphate solutions together. The above procedure is recom- 
mended only where a single barrel or at the most only a few 
barrels of spray mixture are needed at a time. Where any 
quantity of bordeaux is required stock solutions and, if possible, 
the elevated mixing paltform should be resorted to. 

Stock solutions. When lime and copper sulphate are com- 
bined in the form of bordeaux the mixture should be used with 
as little delay as possible on account of deterioration. On the 
other hand, as long as the solutions are kept separate and cov- 
ered to keep out rain and to prevent evaporation they may be 
stored for an indefinite period. Hence concentrated stock solu- 


* The most satisfactory strainer that the writers have ever used is 
constructed as follows: Make a box about 12-15 inches long, without 
ends and just small enough to slide easily inside the top of the dilution 
barrel. Then one end of the box is sawed off at a considerable angle, 
making one side much shorter than the other. No. 50 brass wire strainer 
cloth is then tacked securely over this end. (Pieces of discarded wire 
screen cloth used on the machines in paper mills are excellent for this 
purpose but are of somewhat finer mesh). Two pieces of board about 
2 inches wide, and long enough to reach across the top of the barrel 
are then nailed to the sides close to the other end. The completed strainer 
is then placed in the top of the dilution barrel with the wire bottom 
down and the two cross pieces extending across the top of the barrel 
and serving as supports, With a little care such a screen never troubles 
with clogging as the wire bottom is placed at such an angle that the 
solid particles are continually washed to the lower side of the screen 
leaving the remainder unclogged. 
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tions of lime and copper sulphate may be prepared, at any con- 
venient time, sufficient for one application to the entire orchard 
or for the entire season if the orchard is not too large. Stock 
solutions are made up so that each gallon when thoroughly 
stirred carries a known amount of lime or copper sulphate as 
the case may be—as a rule either one pound or two pounds to 
the gallon. 

If it is intended to make stock solutions carrying one pound 
to the gallon place 50 pounds of fresh stone lime in a 50-gallon 
cask, slake, dilute to thin whitewash, strain while hot and make 
up to 50 gallons. If arsenate of lead is to be used with the 
spray the proper amount may be wet up and washed through 
the strainer with the dilution water. Always stir thoroughly, 
toking particular care to get to the bottom of the cask, before 
dipping out any of this stock solution, otherwise the first will 
carry less than a pound to the gallon and the last more. In 
another 50-gallon barrel suspend 50 pounds of copper sulphate 
crystals in a sack close to the top, and then fill the barrel with 
water. The copper sulphate suspended in this way will dis- 
solve in a few hours, or over night, while if it is placed in the 
bottom of the barrel it will dissolve with difficulty unless the 
solution is constantly stirred. Some prefer to make stock solu- 
tions carrying 2 pounds of lime or copper sulphate to the gallon. 
In that case use 100 pounds of material instead of 50 in each 
50-gallon barrel. 

To prepare the mixture from the stock solutions, assuming 
that they carry a pound to the gallon and a 3-3-50 bordeaux is 
to be made, stir thoroughly and for each 50 gallons of spray 
dip out 3 gallons of the lime stock into one dilution barrel and 
2 gallons of the copper sulphate stock into another, add water 
to make up to 25 gallons each, then quickly and thoroughly 
mix. If the stock solutions carry 2 pounds of material to the 
eallon use 114 gallons of each to 50 gallons of mixture. 

Elevated mixing platform. Much of the labor of making 
bordeaux may be avoided, and better facilities furnished for 
securing a perfect mixture by the use of the elevated mixing 
platform. This requires four solid posts resting on flat stones 
or set in the ground and extending above the surface somewhat 
above the top of the spray tank, to form the supports of the four 
corners of the platform. These posts should be solidly braced 
by means of crossed boards nailed from one to the other. To 
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the tops of the posts on the outside around the four sides, pieces 
of 2x6 or equally strong material are spiked with the edges up— 
these to serve as sills. Other cross sills may be necessary for 
added strength, varying with the size of the platform. Lastly 
a floor of good sound plank is laid over the sills. The size of 
the platform varies somewhat.with the location and needs of the 
user, but it should be large enough to accommodate the barrels 
for the stock solutions and dilution barrels, and leave sufficient 
room to move about ; 10x12 feet is large enough for most places. 
Fig. 83 shows the platform in use at Highmoor Farm. The 
higher platform with the large tank is for water storage. 

The dilution vessels should be large enough so that both to- 
gether will contain enough liquid to fill the spray tank. That 
is, for a 100-gallon tank 2 50-gallon casks will be required for 
dilution purposes. For a 200-gallon tank 4 50-gallon casks 
may be used. The dilution barrels are placed on the extreme 
front edge of the platform. A hole should be bored in a stave 
close to the bottom of each of these barrels. This hole should 
be large enough so that at this point a piece of rubber tubing of 
an inch or more internal diameter can be attached. The attach- 
ment may be made by screwing a short piece of brass pipe into 
the hole in the stave and sliding the rubber tube over the por- 
tion that projects outside. For added security against leaking 
a brass lock-nut with rubber washer may be screwed up against 
both inside and outside of the stave if the hole is not too close 
to the bottom. The rubber tubing should be long enough to 
reach well above the top of the dilution barrels and while the 
latter are being filled the free end should be held by means of 
a string tied around the tube near the end and hooked over a 
nail driven into the top end of one of the staves. 

When the dilution barrels are filled the spray tank is driven 
alongside the platform, as close to them as possible. Standing 
on the spray tank the operator removes the free ends of the 
tubes from their support and inserts them quickly in the opening 
in the top of the spray tank. In this way the tank is rapidly and 
easily filled, and the best possible conditions supplied to secure 
a high grade mixture. In Fig. 83 the hose from the two bar- 
rels on the right are let down as in filling the spray tank. On 
the next barrel to the left the hose is hooked up as already de- 
scribed. In place of the hose large iron or brass faucets may 
be screwed to the bottom of the barrels and so arranged that 
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they will open into a common conductor leading to the spray 
tank. However, on account of the corrosive action of the mix- 
ture the iron faucets will soon rust out. 

Where running water is available it may be conducted to the 
platform with a garden hose or a metal pipe may be used, so 
arranged that it may be taken down or emptied before cold 
weather. Where running water is not available the platform 
may be erected alongside of a well, cistern, stream or pond. A 
cheap iron pump is placed on the platform, high enough so it 
will deliver over the tops of the barrels and connected with the 
water supply with a lead pipe. 


BORDEAUX MIXTURE WITH IRON STICKER, FORMULA 2. 


Copper sulphate (blue vitriol)...... 2 pounds 
tron“suiphate(copperas). 2.2. =... QaA es 
Fresh stone or lump lime.......... 47D" Tas 
Wratet' 10 iMldke. coon coe eee meee 50 gallons 


This formula is proposed and recommended by Dr. A. D. 
Selby of the Ohio Experiment Station. It has not been used 
by the writers in Maine, but Doctor Selby makes the following 
statement with regard to it:* 

“In this spray the iron sulphate is added in order that it may 
be precipitated by the lime and serve as a more complete sticker 
than is provided by standard bordeaux mixture. It would ap- 
pear possible by the weak solution as given for the copper com- 
pound and by this possible efficient sticker to make the reduced 
amount of the copper sulphate do the work as fungicide just 
as effectively and with less risk of foliage injury than with 
standard bordeaux mixture. ‘Trials made up to this time upon 
apples in full foliage, upon grapes, and upon potatoes indicate 
that the spray is efficient. The iron sulphate is not considered 
a fungicide.” 

Where spray injury upon apple trees is experienced and the 
orchardist does not wish to go to the trouble of preparing his 
own lime-sulphur sprays or go to the expense of purchasing 
the prepared brands of lime-sulphur, a trial of this modified 
form of bordeaux mixture is suggested. 


* Selby, A.. D. Ohio Exp. Sta. Bul. 214, p. 358, 1910. 
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Lime-sulphur sprays. The orchardist who desires to use 
lime-sulphur compounds for summer spraying may choose one 
of the following: a self-boiled lime-sulphur, a home-cooked, or 
a factory-cooked concentrated material which must be diluted 
before it is applied. The first is comparatively easy to prepare 
but less effective than the other two. The home-cooked con- 
centrated may be prepared some time before needed and later 
diluted as fast as required for use. It has the disadvantage of 
being somewhat more difficult to prepare, requiring some form 
of cooker and other pieces of apparatus. Of the factory-cooked 
concentrated material there are several brands on the market 
which seem to equal the home-cooked in efficiency and in free- 
dom from the production of spray injury if used in sufficient 
dilution. On the other hand, the commercial brands of lime- 
sulphur are, of necessity, the most expensive. This is partly 
offset in the saving in time and trouble in preparing the material. 
All that is necessary to do with these commercial brands is to 
dilute and apply. 

Self-boiled lime-sulphur. ‘The self-boiled lime-sulphur is the 
least effective in controlling apple scab according to the experi- 
ence at this Station, but to prepare it requires no more apparatus 
or skill on the part of the maker than in preparing bordeaux 
mixture. 


SELF-BOILED LIME-SULPHUR, FORMULA 3. 


plone HORS. tA: i SROG A Ae IO pounds 
Fresh stone or lump lime.......... EO os 
Water eh 2, MOLT eters ate atin e 50 gallons 


To be applied without farther dilution. 


The following is the method of preparation as described by 
Scott* and as used by the writers in the experiments mentioned 
on p. 391: 

“The mixture can best be prepared in rather large quantities 
—say 20 pounds, or even 40 pounds at a time—so as to get 
enough heat to produce a violent boiling for a few minutes. 
Place the lime in a barrel and pour on enough water (about 3 
gallons to 20 pounds) to start it slaking and to keep the sulphur 
off the bottom of the barrel. Then add the sulphur, which 


* Scott, W: M., Bureau Pl. Ind., U. S. D. A., Cir. 27, p. 5, 19090. 
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should first be worked through a sieve to break up the lumps, 
and finally enough water to slake the lime to a paste. Consider- 
able stirring is necessary to prevent caking on the bottom. After 
the violent boiling which accompanies the slaking of the lime is 
over, the mixture should be diluted ready for spraying, or at 
least enough cold water added to stop the cooking. Five to fif- 
teen minutes are required for the process, according to whether 
the lime is quick-acting or sluggish. The intense heat seems to 
break up the particles of sulphur into about the physical con- 
dition of precipitated sulphur and the violent boiling makes a 
good mechanical mixture of the lime and sulphur. Only a small 
percentage of the sulphur—enough to improve the adhesiveness 
of the mixture—goes into solution, but if the hot mass is allowed 
to stand as a thick paste the sulphur continues to unite with the 
lime, and at the end of thirty or forty minutes enough of the 
reddish liquid is produced to burn peach foliage in some cases. 
Hence the necessity for cooling the mixture as soon as the lime 
is well slaked. The finely divided sulphur in mechanical mix- 
ture with the lime is depended upon for the fungicidal action 
rather than the sulphide in solution, the latter being harmful to 
foliage except in very dilute form.” 

The mixture must be strained and particular care taken to 
wash all of the particles of sulphur through the strainer. The 
form of strainer, with the sharply inclined bottom, described in 
the foot-note on p. 425, is very satisfactory for this purpose. 
Maine lime is rather slow to heat up but slakes well and thor- 
oughly after it is once started. Therefore, when employed for 
this purpose a few dippers of hot water may be used at first to 
start the lime off briskly. If all hot water is used there is some 
danger of bringing too much sulphur into solution and injury 
to the foliage results when applied to the more tender varieties. 
The diluted mixture may be.kept for a week or more without 
deterioration. On account of the character of the mixture great 
care must be taken to see that it is constantly and thoroughly 
agitated while being applied. Otherwise much of the suspended 
sulphur will settle to the bottom. 

Home-cooked concentrated lime-sulphur. For the average 
farmer using only a small quantity it is probably wiser to pur- 
chase the factory-cooked concentrated material for dilution than 
to attempt its manufacture himself. However, in the case of 
large orchards where the expense for the ready-made article 
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would be large or where the user has had some experience or 
training in similar lines of work its preparation may well be 
attempted. Before doing so it would be well to obtain and read 
Bulletin 99 of the Pennsylvania Station, State College, Pa., and 
Bulletin 320 of the New York Station, Geneva, N. Y. A kettle 
or some form of cooker is necessary and, whether one prepares 
his own concentrate or buys the ready prepared, some form of 
specific gravity apparatus as the Baumé hydrometer for testing 
the strength of the concentrated mixtures is essential. These 
latter may be obtained from various dealers in scientific appa- 
ratus. Those used by this Station were purchased of the Bausch 
& Lomb Optical Co., Rochester, Nr Y. A pamphlet describing 
their use comes with the instruments, or may be obtained free 
on request. The cost for the complete hydrometer outfit need 
not exceed $1.00 to $1.25. 

Professor Whetzel and his associates at Cornell University 
as the result of their studies and experiments have done much 
to stimulate interest in this class of fungicides. The following 
method of preparing the concentrated mixture is adapted from 
a paper read by Professor Whetzel before a recent meeting of 
the New York State Fruit Growers’ Association, and is based 
on the recommendations of Professor Cordley of the Oregon 
Station, who has probably done more than any one else to de- 
velop lime-sulphur spraying for fungous diseases, especially on 
the Pacific coast.* 


HOME-BOILED CONCENTRATED LIME-SULPHUR, FORMULA 4. 


Sulphur (best finely ground)....... Ito pounds 
Bresh stone or lump lime....... 5... Beas 
Mater sto iidlees au. ia et ae 60 gallons 


Caution. Must be greatly diluted for use on 
apple foliage, see below. 


Slake the lime in the kettle, make a paste of the sulphur with 
a little water, then add this paste and the remainder of the water 
to the lime solution in the kettle. Boil 30-45 minutes or until 
the sulphur is dissolved and then after the sediment has been 
allowed to settle pour off the clear, amber liquid which should 
be approximately 45 gallons and test about 30° Baumé. The 


*Cordley, A. B. Oregon Exp. Sta. Bul. 108, p. 16, 1910. 
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liquid may test higher or lower than this, varying with the con- 
centration, so it should always be tested. The liquid should not 
be tested while hot but should be cooled to about 60° F. The 
reading on the hydrometer should be taken at the general sur- 
face of the liquid at which it is supported. 

If the concentrate is not intended for immediate dilution it 
should be at once stored in tightly closed containers till ready 
for use. The amount of dilution will, of course, depend upon 
the density of the concentrate. The following table supplied 
by Cordley gives the amount of dilution of concentrated lime- 
sulphur stock solutions of different degrees of density accord- 
ing to the Baumé scale for winter and summer spraying of apple 
trees. Only the dilutions indicated in the right-hand column 
should be used for trees in leaf. 


TABLE FOR DILUTION OF CONCENTRATED STOCK SOLUTIONS OF 


VARYING DENSITIES. 


Stock Solution Winter Strength Summer Strength 
Baumé Scale Leaves Off. Leaves On. 
Reading. Dilution. Dilution. 
a2 I-12 I-30 
oe I-11 1-29 
30° I-10 1-28 
29° 1-92 1-27 
28° 1-9 1-26 
"27° 1-814 1-25 
26° 1-8 I-24 
25° 1-7/2 I-23 
24° 1-7 I-22 
a3" 1-6% I-21 
22° 1-6 1-20 


Not counting the initial cost of the apparatus it is estimated 
that at the prevailing price of labor and materials home-made, 
concentrated lime-sulphur can be prepared for from $3.00 to 
$3.50 per barrel of 50 gallons. If the fact that 50 gallons of 
concentrated material will when diluted for summer use make 
from 1300 to 1500 gallons of spray, is remembered, it will be 
seen that home-cooked lime-sulphur is considerably less expen- 
sive than bordeaux mixture. 
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Commercial concentrated lime-sulphur. During the past two 
years several firms have placed on the market different brands 
of concentrated lime-sulphur similar to the home-boiled article. 
Quite a number of these have been tested experimentally and 
as a rule these have given quite favorable results when com- 
pared with the latter. While directions may be furnished with 
the commercial brands, they should always be tested with the 
hydrometer and the dilutions made on this basis, using the 
table given above. 

“Variations in the degree of concentration of the commercial 
lime-sulphur mixtures may occur with different barrels of the 
same brand. Some companies compounding these sprays have 
apparently not been able to produce a wash of definite strength 
or have failed to realize the importance of maintaining a uni- 
form grade for their product.’’* 

All other things being equal, an article testing rather high and 
relatively free from sediment would be the more economical to 
buy. Hydrometers do not detect soluble impurities added to 
lime-sulphur concentrates for the purpose of increasing their 
densities. The national law against the adulteration of fungi- 
cides and insecticides will doubtless prevent this difficulty, but 
if there is any reason to suspect the character of any brand of 
goods a sample should be submitted to a chemical examination. 

Before buying any of these concentrated sprays the purchaser 
should make sure that it is a lime-sulphur compound. At least 
one other concentrated substitute for bordeaux the name of 
which indicates that it is some sort of a soluble sulphur prepa- 
ration has been known to produce disastrous results when ap- 
plied to apple trees with arsenate of lead in even greater dilu- 
tions than recommended by the manufacturers. 


FORMULAS FOR INSECTS WHICH CHEW. 


Formula 5. PARIS GREEN. 


Paris soe cetiis 5 isis taco faeiee ac lacy Y pound 
Tame s(unslaked)): os sanfe aja weet es 3 pounds 
ee es ose ons ol a ees oe ee als 50 gallons 


The standard remedy for the destruction of insects which eat 


*Parrot, P. J., N. Y. Exp. Sta., Bul. 320, p. 423, 1900. 
28 
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the foliage or fruit. The lime is added to prevent the Paris 
green from burning the foliage. Slake the lime in a little water, 
make into a thin paste and strain. Wet the Paris green with 
a little water and make into a thin paste. Mix the lime and 
Paris green and add the remainder of the water. 


Formula 6. LEAD ARSENATE. 


edd Val semaree mre eae te ateieeren as 2 pounds 
Water os Saree econ rome te eee e 50 gallons 


Arsenate of lead acts slower as a poison than Paris green. 
It has the advantage, however, of remaining longer in suspen- 
sion in water, of not burning the foliage and of adhering better 
than Paris green. Make a smooth thin paste with the poison 
and a little water and add the remainder of the water and stir 
thoroughly. In our own practice this is preferred to Formula 5. 


FORMULAS FOR INSECTS WHICH SUCK. 


Formula 7. KEROSENE EMULSION. 


Fland ‘soap... 52.44. t ee wees ee YZ pound 
Boilme swater™ PF io0e fares oor ae r gallon 
Kerosene 7s ROeAL Vy eaeen eee 2 gallons 


To prepare, dissolve one-half pound of soap in one gallon 
of soft water by boiling; when well dissolved and still boiling 
hot, remove from the fire and add two gallons of kerosene, and 
agitate at once as briskly as possible. The emulsion is more 
readily made if the kerosene first be heated by immersing the 
vessel containing it in a larger vessel of boiling water. Never 
heat the kerosene over a direct fire. 

If large quantities are being made, a good way to emulsify 
is to use a force pump and spraying nozzle and pump the mix- 
ture as forcefully as possible back into the vessel containing it. 
If the emulsion is properly formed, the whole mass will appear 
much like whipped cream and will mix readily in water without 
a film of oil rising to the top. 

As soon as emulsified, add twenty-seven gallons of water and 
use at once. This will make thirty gallons of the mixture, and 
such an emulsion will be one-fifteenth oil (or a 7% emulsion). 
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This is the strength ordinarily used for the destruction of in- 
sects upon plants. For larger or smaller quantities, prepare 
in the same proportions. 

Sometimes the emulsion is not perfect and a little oil rises 
to the top. In such cases, if the last in the barrel or tank is 
pumped out upon the foliage, it is likely to burn it. So it is 
advisable, unless the emulsion is of good quality, to throw out 
the last few gallons, making no use of it. 

It is best to dilute and apply kerosene emulsion as soon as it 
is prepared. 

Avoid using alkali or any hard water in making the emul- 
sion, as it will cause the oil to separate and rise to the top. Any 
clean, soft water will usually give good results. 


Formula 8. MISCIBLE OILS. 


There are several miscible oils upon the market which may 
be added directly to water forming a milky emulsion at once. 
In the preparation of any of these, such as “Scalecide,” or 
“Target Brand Scale Destroyer” or “Killoscale,” add the oil 
directly to the water with a little stirring. One gallon of the 
miscible oil in 30 to 50 gallons of water will make a mixture, 
which in most cases will be strong enough to kill plant lice, if 
thoroughly applied. 


Formula 9. WHALE-OIL OR FISH-OIL SOAPS. 


The so-called whale-oil or fish-oil soaps which are quite 
extensively used for the destruction of plant lice, will usually 
be effective if thoroughly applied in the proportion of one pound 
of the soap to each six or eight gallons of water. There are 
numerous brands of these soaps upon the market. Among 
those that have been used quite successfully are Good’s Whale- 
Oil Soap and Bowker’s Tree Soap. 


Formula 10. SOAP SOLUTION. 


Washing Powitler |: watd see basen Y pound 
Ai Ess Cetee SMMRRPER ERE oe reed cee Reen eee 3 gallons 


The soap dissolves readily in the water. 
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Formula II. ‘TOBACCO DECOCTION. 
Tobacco stems or tobacco dust...... 2 pounds 
Water’ 78 2a a Oo eee oe ee 4 gallons 


Put the tobacco in the water, enough to cover, which may be 
either cold or hot. Place over the fire and when the water has 
reached the boiling point, remove some of the fire and allow 
the water to simply simmer for fully one hour, when the liquid 
is ready to be drained off, diluted to the above proportions and 
applied. Boiling violently drives off the nicotine. 

If whole-leaf tobacco is used, prepare as above, using one 
pound of tobacco to each four gallons of water. 

No lime or other alkaline substance should be added to the 
tobacco while cooking. Apply at once, or within a few days 
after making if possible. 

Black Leaf.—There is nothing to do in the preparation of 
Black Leaf except to thoroughly stir the contents of the can 
before pouring out any quantity for dilution. In most cases 
one gallon of the Black Leaf will be found sufficient for each 
seventy gallons of water. But if in the treatment of any louse 
this does not seem sufficient it may be used in proportion of 
one gallon to sixty or sixty-five gallons of water. Careful 
sprayers have usually succeeded in killing plant lice with this 
preparation in the proportion of one gallon to each one hun- 
dred gallons of water. Thoroughness of application is of as 
much importance as the strength of the material used. 


Formula 12. CAUSTIC SODA. 
Caustic soda silane see I ounce 
Waters u. 2: Sew Agee eee 2 gallons 
The soda dissolves readily and may be used in any amount 
desired. It is a strong caustic, however, and must be used with 
care, and only when the trees are dormant. 


FORMULAS FOR COMBINED INSECTICIDES AND FUNGICIDES. 
Make a smooth paste of the poisons and a little water, add to 
the Bordeaux mixture and stir thoroughly. Apply at once. 


Formula 13. 
Paris: Rei Ag... anaes Y pound 
Bordeaux mixture (Formula 1).... 50 gallons 
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Formula 14. 
CAC AIRSE MALO, 2 nratets. «52% 014, Perens oh I-3 pounds 
Bordeaux mixture (Formula 1).... 50 gallons 


Formula 15. 
MRE Cs ASOT OM res aie ts hene ahd b.2% Sse Se I-3 pounds 
Self-boiled lime-sulphur (Formula 3) 50 gallons* 


Formula 16. 
Beatie at Senarer #072504 nde. eee ae I-3 pounds 
Home-boiled lime-sulphur (Formula 
4 diluted to summer strength, p. 
EOD aaa OP RES arta ah ree eee 50 gallons* 


HOW TO SPRAY. 


To do really good and effective work in orchard spraying 
requires constant care and watchfulness on the part of the 
operator, and also requires a certain amount of practice to 
secure the best results. Thoroughness is very essential, but by 
thoroughness is not meant drenching the tree. The spray 
should be delivered with a constant, strong pressure, issuing 
from the nozzle in a fine mist, the finer the better. The oper- 
ator after a little experience will find that if he moves the 
extension rod carrying the nozzles at the proper rate and the 
right distance removed from the leaves he as enabled to cover 
them thoroughly with a fine mist-like coating, provided the 
proper type of nozzle is used, and there is no tendency for the 
mixture to gather together in large drops on the leaves or drip 
off from the edges. While avoiding applying enough of the 
spray to cause dripping care should be taken to reach the foliage 
and limbs on all parts of the tree. It is impossible to do thor- 
ough spraying in trees which have not been properly pruned 
and in which the tops are filled with water-sprouts and inter- 
locking branches. In large orchards three men can usually 
work to advantage,—one to drive the team and work the pump, 
the others to handle the nozzles. 


* Paris green should never be used with lime sulphur. Lime sulphur 
and arsenate of lead should not be used in gas sprayers in connection 
with carbon dioxide gas, since by chemical action of these ingredients 
-1pon each other arsenic is set free which may injure the foliage. 
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SPRAYING APPARATUS. 


Pumps: Regardless of the style or size of the pump all 
working parts which come in contact with the liquid should be 
of brass or bronze. To do good spraying it is necessary to 
have high pressure, 100 pounds or more per square inch, hence 
it is essential to have a pump of sufficient capacity to do the 
required amount of work with ease. 

Barrel pumps: For small orchards, and particularly where 
general farming is carried on, the barrel pump worked by hand 
is probably the most satisfactory. It may be mounted on a 
two-wheeled cart and with slight alterations in hose connec- 
tions may be used for spraying potatoes and other field and 
garden crops. The pump should have a large air chamber to 
maintain a constant, steady pressure. Good barrel outfits com- 
plete for orchard spraying may be obtained for from $20 to 
$30 or even less. For larger spraying operations where it is 
desired to avoid the expense of power machines a large size, 
double action, two cylinder hand pump may be obtained at 
somewhat greater expense. These are operated by either one 
or two men and are usually mounted on a four-wheeled wagon 
with a 150 or 200 gallon tank. 

Geared or traction sprayers: Sprayers with the pump actu- 
ated by a gear attached to the axle or by chain gear from the 
wheel of the cart as the apparatus is drawn along are quite 
generally and successfully used on Maine potato fields. Cer- 
tain makes of this type of machine are equipped with an orchard 
spraying attachment. They are not recommended as practi- 
cable for orchard work, particularly on large trees, on account 
of the tendency for the pressure to run down when in use and 
not in motion. : 

Gasolene sprayers: For the large orchardist where some 
thousands of trees must be sprayed in a very short time some 
form of power sprayer capable of furnishing two or four leads 
of hose with constant high pressure is absolutely essential. 
They are economical in time, labor and material. While each 
style of power sprayer has certain advantages, the gasolene type 
with the engine, pump, and tank mounted on a frame on low 
wheels is most generally used where the land is not too rough. 
Improvements in engine construction have removed many of 
the former objections to this type of machine. Both air and 
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water cooled engines are said to be satisfactory—the writers 
prefer the latter. 

Compressed air and gas sprayers: While not power sprayers 
in the sense that the gasolene machines are, sprayers run by 
means of compressed air or gas answer the same purpose in 
that they provide a constant pressure without the aid of hand 
labor or traction power. 

The compressed air type consists usually of two horizontal 
cylinders which may be closed air tight.* One is for the liquid 
and the other for the compressed air, and the two are connected 
with a pipe having a shut-off. This valve is closed and air 
pumped into the air chamber till a pressure considerably greater 
than that desired for spraying is reached. In use the valve is 
gradually opened allowing the pressure to escape into the cham- 
ber containing the spray and thus force it out through the hose 
and nozzles. Apparatus of this nature is adapted to steep, 
rough land. Some of the objections to it are that the mixture 
is as a rule not properly agitated, and it is necessary to purchase 
an air-compressor to be run either by a gasolene engine or some 
other power. 

Compressed gas machines run on the same principle as the 
compressed air sprayers, but in this case the power is supplied 
in relatively small cylinders of compressed gas under very high 
pressure. These cylinders must be sent away to the factory | 
to be recharged. One of the chief advantages claimed for this ~ 
type is that there are no “engine troubles” or breakdowns and 
anyone who can drive a team of horses can run them. This is 
largely offset, however, on account of the necessity of having 
to either keep a considerable stock of charged cylinders on 
hand or run the risk of unexpected delays in transportation at 
a critical time in the spraying operations. 

Agitators: Successful spraying requires that the mixture in 
the tank is kept constantly agitated while being applied. The 
intending purchaser should satisfy himself that the machine in 
question is so constructed that the mixture will be well stirred 
up from the bottom of the tank at each stroke of the pump. 

Hose extension rod and nozzles: 'To stand the high pressure 
required only the best grade of hose should be purchased. This 


*One chamber may alone be used and filled partly with liquid and 
then the remainder with compressed air. 
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should be in 25 or 50 foot lengths, varying with the height of 
the trees and the distance they are set apart. If the operator 
stands on a tower built on the spray cart shorter lengths of hose 
are necessary. 

A bamboo extension rod carrying the nozzle and with a non- 
corrosive metal tube in the center should be used on the end 
of the hose. The end of the rod nearest the operator should 
be provided with a shut-off which can be easily manipulated, and 
at the farther end the tube should be slightly bent or be pro- 
vided with an elbow which will incline the nozzle somewhat 
out of the straight line of the rod. This latter will better enable 
the operator to direct the spray where it will do the most good. 

All types of nozzles which throw a coarse or relatively coarse 
spray should be avoided. The ideal nozzle delivers the spray 
in a fine mist or fog. The Vermorel type has long been a 
favorite but in recent years several improvements on this have 
appeared. ‘These are constructed on the same general plan but 
some of them are larger, simpler in construction and give 
equally as fine or finer mist, cover a larger area and for that 
reason are better adapted to rapid work with power machines. 

Care of spraying machinery: After each time using all spray 
material should be washed out of the pump, pipes and nozzles 
by pumping a quantity of clean water through them. This not 
only materially adds to the life of the apparatus but trouble 
from clogged nozzles from particles of the dried sediment will 
be avoided when needed again. In summer when not in use 
the tank should be kept partly full of water. When through 
for the season the tank and pumps should be entirely freed of 
water to avoid damage from freezing in cold weather. 


Fig. 56. Maximum and minimum temperatures in degrees F’., Orono, Me., Jan. 14-31, 1907 


Fig. 57. Crotch injury of apple tree. 


Fig. 58. Spray injury on fruit. 


Fig. 59. Spray injury on leaves. 


Fig. 60. Spotting of leaves by fungus. 


_ 


e bd 7 
« SL 


‘ig.61. Baldwin spot. 


Fig. 62. Cylindrosporium fruit spot. 


Fig. 64. Malformation and cracking resulting from a bad attack of scab. 
The surface of the fruit is nearly covered with scab spots. 


Fig. 65. Scab developed in storage. 


Fig. 6 
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Scab on apple leaves. 


Fig. 67. Powdery mildew on apple leaves 


Fig. 68. Sooty blotch. 


Fig. 69. Black rot. 


Blue mold decay. 


Fig. 70. 


Bitter rot. 


Big 7alte 


Brown rot resulting from artificial inoculation. 


Fig. 72. 


Pink rot following scab. 


Fig. 73. 


Fig. 76 


Fig. 75 
Different stages in the formation of Sphaeropsis limb cankers. 
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Fig. 80 


CORYNEUM 


Fig. 79. Branch 3 months after inoculation 
Fig. 80. Young canker produced naturally 
Fig. 81. Twig blight, caused by Coryneum 
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Fig. 83. Elevated platform, at the right, for preparing Bordeaux Mixture. The larger tank on 
the higher platform is for water storage. 
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ELLIS L. LINCOLN, Treas 


ANNUAL MEETING, AUBURN, 


November 8-10, 1910. 


TUESDAY EVENING, NOVEMBER 8. 
The meeting was called to order by the president, Dr. G. M. 
Twitchell. 
Invocation by Rev. F. M. Preble, Auburn. 
Music. 


ADDRESS OF WELCOME, 


By Hon. I. L. Merrity, Mayor of Auburn. 
Mr. Chairman, Ladies and Gentlemen: 

It is always a privilege and a pleasure for me to extend Au- 
burn’s welcome to any visitors from whom we may expect to 
derive a benefit, either financially, religiously, socially or moral- 
ly. It is also a pleasure to perform the same official courtesy 
if we may expect that the visitors are to be benefitted by their 
tarry with us. This is the first time, I believe, that I have had 
the pleasure of extending a welcome to an organization whose 
end and aim is the promotion of agriculture in its most fascinat- 
ing branch, that of fruit growing. And inasmuch as my own 
private business is dependent upon the progress and develop- 
men of this great industry, you can readily understand that it 
is a double pleasure to me tonight to welcome you here, first 
as an official and second as a private citizen. 

It is an inspiration to look into your faces tonight, and upon 
the splendid display of the products of your orchards and vine- 
yards, and to think that, although perhaps indirectly, I have had 
some small part in bringing into prominence this most important 
industry. It is eminently fitting and proper that you chose Au- 
burn as the place in which to hold this great meeting. For va- 
rious reasons is this true. First, because it is the home of your 
distinguished, honored and respected president. Second, be- 
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cause Auburn has a larger rural population than any other city 
in Maine, a large contiguous territory in which agriculture in 
its varied forms is the leading industry. Last, and not least, 
because Auburn is a good city in which to hold any meeting 
which has for its end the promotion of good. 

Auburn is the largest city in Maine, and with few exceptions 
in all New England, when regarded from a territorial stand- 
point. We have a population of about 15,000 people, and an 
assessed valuation of over eight millions of dollars. We have 
located here quite a variety of industries. We have a cotton 
mill of no mean proportions, giving employment to some five or 
six hundred people annually and putting out a product which is 
recognized for its quality throughout the world. We have lo- 
cated here one of the largest institutions in the country engaged 
in the manufacture and the handling of dairy products, the Tur- 
ner Center Dairying Association, having an output of more 
than a million dollars annually. We have here one of the largest 
meat packing establishments east of Boston. We have another 
large food producing institution here in the T:; A. Huston Com- 
pany, noted far and wide for their fine biscuits, crackers and 
confectionery. We have one of the largest last manufacturing 
establishments in the country, and in that institution may be 
found machinery which is the product of the inventive skill and 
industry of the proprietors. And we have many smaller in- 
dustries. 

While we are proud of these industries, the principal industry 
which has made Auburn famous throughout the length and 
breadth of the land is the manufacture of boots and shoes. Here 
we have nine large modern and up-to-date shoe-shops in which 
are manufactured shoes enough annually to give us fourth or 
fifth rank in all the world in this important industry. While 
we are proud of our industrial prominence, and perhaps satis- 
fied with our commercialism, we are proudest of all, I believe, 
of the high moral plane upon which Auburn has ever stood, 
making it the ideal place of homes, in which to rear and educate 
our children. We have here eight urban churches, we have ten 
suburban churches, all supplied by pastors of recognized ability, 
and well attended by liberal and intelligent parishes. We have 
a high school of which we are justly proud, four grammar 
schools, eight primary schools, one parochial school and fifteen 
mixed. We have a fine library in our midst. 
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I not only bring you the greetings of our people, but I wish 
you a pleasant sojourn in our midst. I invite you to visit our 
public buildings, our schools, our homes, and I hope that your 
stay here will be so pleasant that you will come again and again 
to us, not only as an organization but as individuals, and you 
will ever find the latch-string out and a hearty and a cordial wel- 
come. I wish you a pleasant sojourn and a safe return to your 
homes and firesides, and that you may carry with you pleasant 
remembrances of Auburn and its people. 


WORDS OF WELCOME FROM THE BOARD OF TRADE, 
By the President, Mr. L. E. FLANDERS: 


Sometime ago, when your genial president, Dr. Twitchell, an- 
nounced that your society would meet in Auburn if suitable ar- 
rangements could be made, it gave the members of the Board 
of Trade great pleasure to do all we could to further these plans. 
We fully realize that your organization is composed of men 
from all parts of the State who represent the vocation in life that 
has been the strength and sinew of this good old Pine Tree State 
from the time it was organized until the present time. The 
farmers are the backbone of the State, and we note with interest 
the way they are forging ahead. The daily press and magazines 
are continually reporting new ideas and progress along the line 
of fruit growing. In the western states of course there is a 
greater variety of fruit grown, but we are glad to see Maine 
take notice and realize that with a little care and effort she may 
stand second to none in the product of her apples. A great 
many of the orchards in years past have not received much at- 
tention. They have been sort of a side line. But we are told 
by good authority that if as much time were devoted to that part 
of the farm as to the other parts Maine could easily stand first 
along this line. 

Ladies and gentlemen, it gives me great pleasure to extend to 
you, as president of the Board of Trade, a most cordial welcome, 
and I trust that this meeting here will not only be pleasant but 
profitable as well, and that as you return to your different homes 
you will carry with you pleasant recollections of our city. 

Again, in behalf of the Board of Trade I extend to you a most 
cordial welcome. 


RESPONSE, 


By H. L. Keyser of Greene, First Vice President of the 
Pomological Society. 


If any doubt existed as to whether our executive committee 
had made a wise selection for our annual meeting place of this 
year, when they accepted the invitation of the City of Auburn, 
that doubt must have been at once dispelled after listening to 
the cordial words of welcome from your Mayor, and on behalf 
of the Maine State Pomological Society, I thank you, Mr. 
Mayor, and thank the citizens of Auburn. 

To make a success of the meetings of any society, requires 
much detail and hard work, of which the members who do not 
take an active part, have very little conception. The “hundred 
and one” little things, take time and patience. In all of the 
work, we have been so ably assisted by your Board of Trade, 
that for whatever good fruit these meetings bring forth, a large 
portion of the credit they can take unto themselves with the sin- 
cere thanks of this society. 

One of the speakers at our last meeting remarked: “We are 
entering upon a new age.’’ We are not entering it, it is upon 
us and this society has a great work to perform. We want the 
large and small orchardists of this State to join our ranks. We 
want their help and experience, and want them to profit by the 
knowledge they gain from our meetings. 

We have passed the “go-as-you-please” period of growing 
fruit ; the procession is moving on and to merit and meet success 
we must keep to the front where we can hear the music. 

This society has been a great education to the growers and 
its reward can be seen today in the gradually improving condi- 
tions of many orchards, the interest displayed and the questions 
asked regarding culture and spraying ; but to my mind the great- 
est incentive to improve all of these conditions, and put the 
apple of the State of Maine where it belongs, second to none 
and the peer of many, is co-operation. 
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To a man who had spent all his life in mercantile business, it 
was amazing to learn the volume of the fruit industry of this 
State and the loose method of its disposal. Of three evils we 
can choose the least: the Boston commission man, the specula- 
tor at our door, and the foreign market with all its “ifs” of 
chilled, slack, wet and bad order. This is not business, it is 
merely producing and taking what you get. We are surely big 
enough and strong enough to do what the Danes have done, and 
they have accomplished much in the marketing of their products, 
by co-operation. 

Permit me once more, Mr. Mayor, to thank you and the citi- 
zens of Auburn and carry the additional message to your citi- 
zens that by the active co-operation of your Board of Trade they 
have proven their deep interest in the welfare of your beautiful 
city, and shown that its business interests are in safe hands. 

PRESIDENT TwitcHELL: There is no state in all the Union 
which has a governor more honored than is the Governor of the 
State of Maine; there is no state in all the Union which has a 
chief executive, tonight, who is more thoroughly committed to 
the development of his state and the building up of its resources 
than is Hon. B. M. Fernald, the chief executive of the State of 
Maine, whom I now have the pleasure of presenting to you. 


ADDRESS, 


By His Excellency, Gov. B. M. Fernarp. 
Mr. Chairman, Ladies and Gentlemen: 


I have rarely been so complimented as I have been this even- 
ing in your introduction, Mr. President, and I thought as I lis- 
tened to my old friend, your Mayor—for we were boys togeth- 
er—that I wished I was a resident of the city of Auburn. 

As I look about this hall and into your countenances, and at 
the fruit and flowers and potted plants before me, I am prompted 
to say this to you,—that to achieve success is the desire and 
duty of every man, woman and child in the State of Maine. 
What is success? That man who stands at or near the head 
of any profession or business in which he is engaged is a suc- 
cessful man. And judging from this standpoint, where can you 
find, Mr. President, in the United States, more successful fruit 
growers than we have in the State of Maine. I doubt if there 
is another state in the whole Union that could produce fruit of 
such beautiful color and such excellent flavor, as you see before 
you this evening. 

What is success? I have already. said that that man who stood 
at or near the head of any profession or business with which 
he was associated was a successful man. And if there is any one 
business that a young man who is willing to work, who is will- 
ing to have patience, who is willing to put effort into his daily 
life, can go into with almost a certainty of success, it is that of 
farming. And where can there be anything more beautiful in 
life than to see the elderly gentleman, who has set out the fruit 
trees in his boyhood it may be, grow up and ripen into old age 
with the fruitage about him, with the trees that he set in youth. 
seeing his children coming up and enjoying the benefit of the 
fruits and the fruit trees he set in early life. 

Now I am engaged in all kinds of farming. I am not par- 
ticularly engaged in fruit growing more than in stock growing. 
and in other lines of farming. And in the State of Maine we 
have, right here in this county and in the adjoining counties, 
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the best country on earth to farm in, and I have been in every 
state in the Union, Mr. President, but two. Now there are 
fruits grown in some sections of this country that are equally 
beautiful with our Maine fruit. In the State of Michigan they 
raise apples that to look at are as fine, and perhaps larger than 
ours; but they have not the flavor. They have not the keep- 
ing qualities that our fruit may have with proper care. And 
the one thing for the farmers of Maine is to educate them- 
selves, and the young men particularly, that their fruit shall 
be properly cared for. We are living in an age when quality 
counts, whether it is in fruit or men. And within a few years 
we have learned that we can not only raise apples in the State 
of Maine, but grapes as fine, as sweet, as can be produced any- 
where on earth. We are just beginning to learn something 
about these things, and I want to say that now in the State of 
Maine farming is not only the most profitable but it is the 
most popular business on earth. If a young man wants to 
select a business that will be profitable and popular, he wants 
to stay right at‘ home on the farm, and begin where his father 
has left off or is still laboring. As I look into the audience 
this evening I see before me some of these elderly gentlemen 
who have made such a success. I see Mr. Tucker right before 
me tonight, and you will pardon me, Mr. Tucker, for mention- 
ing your name. If you should go to his farm, to his home- 
stead, and see the blooded stock that he has raised—he has 
forty head of pure-bred Holstein cattle, he has cows that he 
wouldn’t take $4000 for today—you would see what a profitable 
business he has. He is successful as a fruit grower, as a 
breeder of blooded stock. We are having a change, and I am 
glad tc see that the young men are coming back to the farms. 
The old pioneers, those sturdy old gentlemen who during the 
last thirty or forty years have reared families and educated 
them, have remained on the farms themselves, but too many 
of the boys and girls have gone to the cities and to the states 
farther west. That is the cause of the high price of food stuffs. 
Now there seems to be a return to the farms and I want to 
say to you that the time now is when a young man can start 
on a farm and work up as profiable a business, and live as 
clean, moral and successful a life as in any other business on 
earth. 
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Now I realize that I am not the only speaker this evening. 
There are other speakers, but I want to say to you, my friends, 
that I believe in farming, that I love it as a work, that I want 
to see more young men remain on the farms in Maine. Take 
the boys who remain on the farms in our State, and compare 
them with those who have gone west, and you will find that 
those who have remained here have been more successful. 
The Grange has done a great work. People get together that. 
represent different kinds of business. And it is essential, Mr. 
Chairman, that farmers get together and talk over the best 
way to do things, exchange ideas, each one giving his experi- 
ence of how he has raised a beautiful apple. It is a wonder- 
ful work you are doing, and I want it to go on. I want the 
59,000 farmers in the State of Maine to double in the next 
ten years, as they have nearly doubled in the past ten years. 
I’want on the 59,000 well kept farms—and we have but three 
thousand unoccupied, untilled farms in the State of Maine, 
and those are rapidly being taken up—I want on every farm 
that can raise an apple tree to have hundreds set the next 
spring. We will never be able to supply the demand for fine 
fruit. It is bringing more money every day. Ten years ago 
you never saw an apple in a box as you see them here tonight. 
And many different ways can be provided, by discussing these 
matters, whereby you can place your product on the market. 
And always have in mind that one word and one thing,— 
quality. 

Now, Mr. President, I bring you the greetings of our entire 
people. I am glad to be here. I am proud of the farmers of 
the State of Maine. A more intelligent people cannot be 
brought together than the men and women representing the 
farms of the State of Maine. 


ADDRESS. 


By Hon. Payson Situ, State Superintendent of Schools, 
Augusta. 


Mr. President, Ladies and Gentlemen: 


If you were to go into one of the grammar schools of this 
city tomorrow and ask of the boys and girls there what the 
leading industry of the city of Auburn is, I fancy that every 
hand in the room would go up and every boy and every girl 
would be immediately prepared to answer, the making of boots 
and shoes. And if you were to go across the river into one 
of the grammar schools of the city of Lewiston and ask the 
same question, I suppose there would not be a moment’s hesi- 
tation. The boys and girls there, having been well taught, 
would say that the leading industry of the city of Lewiston is 
the making of cotton and woolen goods. And if you were to 
go down to Portland and ask the same question, the boys and 
girls there would be prepared to answer that the leading indus- 
try of the people of Portland is that of commercial pursuits. 
And if you were to go to Bath and ask the same question, the 
boys and girls there, equally well trained, would tell you that 
the leading industry of the people of Bath is the building of 
ships. And in the larger field, if you were to ask the boys 
and girls of any well taught school in this State, what the lead- 
ing industries of Maine are, I suppose the children would 
answer that the leading industries are agriculture and manu- 
facturing. 

Now, my friends, as state superintendent of public schools, 
I suppose I ought not to dispute all of this good teaching, yet 
I shall be compelled to say to you tonight, that the leading 
industry of none of these places is the industry that has been 
named. The leading industry of this city of Auburn is not 
the making of boots and shoes, the leading industry of the 
city of Lewiston is not the making of cotton and woolen goods, 
neither is commerce the leading industry of Portland, nor the 
building of ships the leading industry of Bath, nor manufactur- 
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ing and agriculture the leading industries of this State of 
Maine. The greatest industry in this State, the greatest busi- 
ness in which our people engage, is the great business of edu- 
cation. 

The object of this great educational system of ours, the 
object of our support of this industry of education, I main- 
tain, is the production of a high type of citizenship. That is 
the reason why we are supporting a system of education, in 
order that we may have the right kind of citizenship. And I 
want to state to you just briefly three of the qualities which 
I think we ought to aim for. 

In the first place I believe that this citizenship must be an 
intelligent citizenship. I wonder if we realize that we are 
trying here in this country the greatest experiment that has 
ever been tried in the history of all the world. We are trying 
to see whether ninety millions of people, representing all races, 
and all conditions of society, can govern themselves. You and 
I both believe that this great experiment is to succeed, but I 
say to you, my friends, tonight, that if this great experiment 
is to succeed it will succeed on one, and on only one condition, 
and that is that we shall have an intelligent citizenship. We 
sometimes hear it said that it is very important in a democratic 
form of government that we should have wise leadership. So 
I say very likely it is important that we should have wise, lead- 
ership, but vastly more important is it that we should have a 
common people able to do its own thinking, able to make up its 
own mind, able to face and solve its own problems, able to stand 
on its own feet. 

But it is not enough that it should be correctly intelligent 
citizenship. It must likewise be responsible. We must culti- 
vate in our body of citizenship a sense of personal responsi- 
bility. We must have our boys and girls trained in the school 
of responsibility. We must make them feel that they are 
themselves to be responsible for the getting of things done, 
and I feel that we ought to impress upon them through all the 
days of their school life, a sense of this responsibility. But 
these are not the main points that I want to make, because I 
think the schools are doing these things very well. 
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There is another quality that this citizenship must have, and 
it is the virtue that I propose to name last, and that is the 
quality of service. We must have a useful citizenship. We 
have happily come to that stage of our civilization when we 
regard that man as in disgrace who does not contribute some- 
thing to the welfare of society; whether it be the millionaire 
at one end of the so-called social scale or the tramp at the 
other, we rightly regard any man as in disgrace if he is not 
doing something for the benefit of the world. Now, then, if 
this public school system of ours is to make for service, we 
must have in mind two things: First, the individuals who are 
being trained, and second, the society for which those individ- 
uals are being trained. I went into a little country high school 
in our State about a year ago, and as I went in I noticed noth- 
ing especially unusual about it, but after I had been in a little 
while I noticed up on one side of the room a table fitted out 
with various electrical apparatus; and I was a good deal inter- 
ested to note, as I examined the room more carefully, that a 
system of electric bells had been installed, and I was very 
much interested to find out how these things came to pass in 
this common country high school and I asked the teacher about 
it. The teacher said “I must introduce you to the boy who 
will tell you about it,” and he introduced me to one of the older 
boys.. This boy had become so absorbed in this subject and he 
had acquired so much information regarding it, that he was 
able to organize a class in electricity in that high school, and 
there was a class of boys, five or six of them, who were very 
much interested in the subject. Now the point which I want 
to make to you tonight is this, that if that boy had happened 
to be interested especially in Latin, there are more than 220 
institutions in this State supported by the people, in any one of 
which he could have taken a four years’ course in Latin. If 
that boy had happened to have an interest in Greek, there are 
more than 100 institutions in this State supported at public 
expense wherein he could take a course of three years on that 
subject. And if he had been interested in abstract science, or 
in higher mathematics, or in ancient history, in any one of these 
subjects he could take a full course of four years in any one 
of more than 220 high schools. Now I am not going to say 
that the courses offered in these 220 high schools are not wise, 
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but I am going to say to you tonight, my friends, that there 
are hundreds and hundreds and hundreds of boys coming up 
in our State who are interested in material things, who are 
going to enter into the great productive industries, and it is 
the business of our school system to adapt itself to the needs 
of these boys and girls, so that the boy who has a trend toward 
electricity, or toward farming, or toward any other of those 
interests which engage the attention of our people will have a 
chance to discover that and will not by and by find himself 
stranded in some profession that is already overcrowded. 
We realize, I think, better than we used to, that we are not 
going to need a large number of presidents, we are not going 
to need a large number of statesmen, but we are going to need 
millions and millions and millions of every day people to do 
the every day work of an every day world. And the thing 
which I want our school system here in Maine to do is to show 
these boys and girls that there is an honorable work to be done 
outside of the so-called learned professions. We realize that 
the great majority, more than ninety per cent of our people, 
are to be engaged in the handling of material things; they are 
to work in our mills and factories, on our farms, and I believe, 
my friends, that we ought not to have a system of education 
that shall all the time be saying to our boys and girls, “Get off 
the farm, get out of the shop, get out of the mill, get out of 
the factory, shun hard work.” No. We want a system of 
education which will point out to those boys and those girls 
that the object of getting an education is not to avoid the 
necessity of work. The object of an education is to enable 
one to find his work and to do that work in the best possible 
way after it has been found. It has been very well pointed 
out here tonight by the Governor of our State, that this State 
of ours has met with great losses in men and women. [I don’t 
like to think of the responsibility that may rest upon our schools 
for this state of affairs. I don’t like to think that may be our 
schools here in Maine have been saying to boys and girls, “Get 
an education that will fit you for a profession, get an educa- 
tion that will enable you to keep a starched collar position and 
avoid the kind of hard work that your fathers have had to do.” 
We often have a great deal to say about the crops of our State. 
I have heard the saying, and so have you, that other states 
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may boast of their fine crops in one way and another, but 
Maine always has one great boast, and that boast is that her 
best crop is the crop of men and women. It is true that our 
best product 1s men and women, but I want to say that I wish 
we hadn’t been raising quite so much of our best crop for the 
export trade. It means a great deal to the community, it 
means a great deal to the State of Maine, whether we have the 
kind of educational system that shall point in the right direc- 
tion. It has meant a great deal to other countries. Why, do 
you realize that immigration to our country from Northern 
Europe has almost entirely ceased? And why is it so? Be- 
cause those countries of Northern Europe have begun to train 
their boys and girls for home industries. 

Now I realize that I have been theorizing a good deal, 
although I believe this theory is right and is going to come to 
pass in action, and I want to bring you down to a matter of 
hard fact for just a minute. You people who are assembled 
here are interested in rural education. I know that wherever 
there is an apple tree there are boys. I know that because there 
is an apple tree in my back yard, although there are not very 
good apples on it, there are boys around it, and I know that 
you people who are interested in the raising of apples are like- 
wise interested in the raising of boys, and you are interested, 
a great many of you, in raising boys who are being raised on 
the farm, who are being educated in country schools, and I 
want to present to your consideration a very practical prob- 
lem. I wonder if you can imagine this hall so extended that 
it will hold an audience on the floor of seven thousand people, 
and I wonder if your imagination would picture to you that 
hall with the teaching force of the State of Maine seated in 
four equal sections. Then out in this quarter section away 
out here we will imagine the city teachers are seated and they 
will not occupy a whole section even. There will be a lot of 
seats in the rear of the section that will be empty and those 
seats we will fill in with village teachers, and by village teachers 
I mean teachers who teach in villages having schools that may 
be graded so as to employ two teachers or more, up to twenty 
or twenty-five as some of our larger villages have to employ. 
Our village teachers will begin to fill in and they will take 
the next section and then they will take some of the third, but 
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nearly one-fourth of that great auditorium will be seated with 
teachers who are teaching in country schools. And I want to 
say to you, my friends, that we are not going to have the kind 
of educational system that we ought to have until every one 
of those seated in those sections shall be trained for the kind 
of teaching that the country school needs, and we are not going 
to have that kind of teaching until we people who are interested 
in rural education shall demand of our teachers in rural schools 
superior qualifications, and shall be prepared to pay for those 
qualifications. There are two great needs of our country schools 
today. I realize that the country school is the basis of the whole 
system, and there is little use to talk about scientific agri- 
culture, or agricultural teachings in the schools, or any of the 
rest of it unless you have a good country school at the 
basis of the whole, and the people who live in the country in 
Maine ought to place emphasis on a good country school. And 
so I say it is the duty of the people of the State, not only those 
who live in the country but those who live in the cities and 
villages as well, to insist that these teachers who are to teach 
in the one-room country schools shall be well trained, shall be 
qualified for their places, and that they shall be paid so well 
that we shall be able to keep them there. I found the other 
day in looking over the figures that of our entire teaching force 
last year less than half stayed in the same schools for one year. 
And those are figures that I didn’t like to read, and they are 
figures that I don’t like to give you, because I am not proud of 
them, but they are figures that I think I ought to give you, be- 
cause I believe that the boys and girls of this State are entitled 
to good teaching, and I feel that they are entitled to permanent 
teaching. And I shall not be ready to say that Maine has an 
altogether good system simply because it has a good school sys- 
tem in cities and larger towns, or larger villages, or wealthy 
places—I shall not be content until I shall be able to say, and 
the citizens shall be able likewise to echo, that every last school 
in Maine is placed under the instruction of a competent, well- 
trained, well-qualified teacher. That is the aim, I believe, which 
we should seek. And I trust, my friends, that we shall under- 
stand that this thing is something which must come to pass if 
we are to make our farms what it has been said tonight we 
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ought to make them, because men and women, we have learned 
very often, will leave the farm if it is necessary to do so in 
order to educate their boys and girls. Let us not make it neces- 
sary for any father or any mother to leave the farm in order to 
educate his son or his daughter. Let us make it possible for 
them to get near the farm the education that the country boy 
and the country girl ought to have. 
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ANNUAL ADDRESS. 


By Preswent G. M. TwircHe.t.. 


Members of the Maine State Pomological Society, Ladics and 
Gentlemen: 


Another year in the history of our organization has passed 
and we meet to bring together the choice products of the or- 
chards and homes and discuss the complex problems facing the 
grower and producer. The year has brought varied experiences 
to us as individuals and forced back the conviction that in seek- 
ing to push forward this industry we are constantly meeting 
problems we cannot yet solve, every one of which bears an im- 
portant relation to our prosperity. 

I wish here and now to express in behalf of this society our 
appreciation of the untiring efforts of Maine’s Commissioner 
of Agriculture and his co-laborers in promoting interest in 
pomology in every way possible, the citizens of Auburn and Lew- 
iston who made certain this increased exhibit of fruit through 
special prizes and the Maine Central Railroad who so promptly 
set before the apple growers of Maine a prize, the winning of 
which will insure life-long satisfaction to any orchardist. As 
officers and members we must be profoundly grateful for what- 
ever adds to the volume of influence, looking to the increase of 
fruit products. Today no orchard can successfully be de- 
veloped unless the grower is a student of great subjects and in 
fellowship with his trees. 

In discussing briefly the situation, I desire to present some 
specific questions calling for careful consideration, that, in their 
solution by you, the whole fruit industry may be benefited. 

Maine is a natural apple growing State and trees spring wild 
in every locality. This being so, the first thought with the fu- 
ture orchardist will be to avail himself of the strength, vitality, 
and enduring power of selected native stock. If this leads to 
the establishment of nurseries in Maine, a long step will be 
taken towards results now impossible. Supplied as the farms 
through the fruit section are so generally with bearing trees, I 
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am forced to the conviction that before we urge further increase 
we should emphasize better treatment of what we have. The 
man who fails to care for his old trees will never give proper 
attention to a new orchard. The steady increase of pests and 
diseases, brought here largely on fruit stock, forces attention 
to the trees now standing and their protection in every way 
possible. Beyond this there is call for an organized movement 
to cut down and burn every worthless tree or those so situated 
as to be of no earning value. These harboring spots for all 
pests and disease spores must be reduced to the utmost that the 
cost of protection for growing orchards may be minimized. It 
is desired that this end be reached without drastic legislation, 
but the protection must in some way be insured. The develop- 
ment of the industry outweighs the wishes of any individual and 
must be the sole standard of action. Today the apple industry 
is worth to Maine from two to three million dollars yearly. If 
the trees now standing, and of bearing age, were looked after 
and also protected from insect pests and diseases, this total 
would be more than doubled. Through the generosity of a 
life long friend of Maine, Hon. J. J. H. Gregory, and the earnest 
continued efforts of the Maine State Department of Agricul- 
ture, a grand total of prizes has been secured, to be distributed 
in 1915 and to compete nearly five hundred acres were set the 
past season. This means that in the not far distant future, 
Maine’s apple crop will be greatly increased, or that, through 
failure to care for the trees, the industry will be lost. More 
than one hundred thousand apple trees were set in Maine in 
1910 and well will it be if the owners thereof demand protec- 
tion from neglected trees and rigid methods of treatment for 
growing orchards. 

One of the most pernicious pests and one beyond the reach 
of spraying solutions, a pest which, this year, has rendered 
worthless thousands upon thousands of barrels of otherwise 
choice fruit, is the familiar railroad worm. We urge the de- 
struction of this pest by frequent picking and burning of all 
dropped fruit or the feeding of the same to the hogs or sheep, 
but unfortunately the men who pick are at the mercy of neigh- 
bors who will not, or of native trees growing wild along the 
highways. The man who does not pick and destroy should be 
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required to do so by law that the industry may be protected 
and fostered. The end must be reached and you members of 
this society may well outline the policy of action. 

The place the bee occupies in the economy of apple produc- 
tion is not appreciated. If we would have complete fertiliza- 
tion of the blossoms the friendship of the bees must be culti- 
vated. The reason for their absence in many localities calls 
for investigation. Whether due in part to the continued use of 
arsenical preparations in spraying or not, the cause should be 
found and removed. 

In the decrease in number of song and other birds seen about 
the homes, fields and orchards, there is another cause for anxi- 
ety. From a purely economic standpoint the presence of these 
friends of the farmer, in largest possible number, becomes a 
necessity. 

Why have they failed to appear? What can we do to call 
them back? Here again we touch the problem of spraying so- 
lutions and it is one to be critically considered. The chief com- 
petitors of the New England orchardist in the next ten years 
will be the growers of the extreme West. After that the field 
of competition will broaden as the middle South and West in- 
crease their fruit crop. Certain climatic conditions and the 
geographical location naturally give the New England grower 
an advantage. He is, and always will be, from one to two 
thousand miles nearer the best European markets than the 
large growers of the West. At the same time as improved 
methods of caring for and shipping fruit multiply this natural 
advantage will become of less and less significance under meth- 
ods now prevailing. 

Stringent laws rigidly enforced in the extreme West, coupled 
with methods of care and fertilization peculiar to that section 
have resulted in putting upon the markets of the world fruit 
of remarkable size, beauty and uniformity. That it lacks in 
texture and flavor is as yet a minor consideration. What pleases 
the eye satisfies the purchaser. The lesson must be self evi- 
dent. New England fruit can be grown as smooth, as sound, 
as uniform as that from the arid and irrigated regions and the 
measure of color we can insure is still an undetermined factor. 
Let us not forget to carry in mind the fact that we can supply 
in quality what can not be equalled in warmer latitudes. The 
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great problem facing the Maine orchardist is this: By what 
means can the standard of our fruit, as it goes upon the mar- 
ket, be raised to the level reached by certain individual grow- 
ers, and uniformity in size and freedom from defects be in- 
sured? This proposition is before us and I desire to submit to 
you certain specific recommendations for your deliberate con- 
sideration before this session closes, in order that there may be 
unanimity of action in the future. 

The general estimate of an apple tree is not commensurate 
with its earning capacity. The appreciation of the value of the 
fruit grown is not on the level necessary to insure rigid pro- 
tection. Two dollars per barrel marks the average estimate for 
a series of years and this calls for only two dollar care and 
fertilization. There’s a wide field for educational work and 
it should be fully occupied. Beyond there are steps to be taken 
which will necessitate legislative action and this society should 
outline the policy and secure the legislation. 

ist. A stop must be put to commercial packing and by this 
I mean the grading according to individual conceptions of what 
the market will accept. 

2nd. The distinction between No. 1 and No. 2 fruit must be 
made more pronounced. ‘To do this the No. 2’s must be elim- 
inated by spraying and feeding as in the West. 

ard. Already I have hinted at what now becomes necessary, 
the amending of the law governing the grading, packing, and 
branding of fruit. When this law was first being discussed the 
Director of the Experiment Station suggested that its enforce- 
ment be placed under his direction stating that he had funds 
available, under the pure food act, with which to enforce the 
same. As the bill carried no appropriation for expenses and 
the State Department had no funds available for this purpose 
under the law it was decided to frame the law as we did. Later 
by decisions at Washington this expense could not be so cov- 
ered. This explanation is but just in view of some criticisms 
made. 

That the law we now have is moderate and inflicts no bur- 
dens on any honest packer is a self evident fact, yet reliable in- 
formation has reached me that a combination of packers has 
been formed to ignore its simple requirements and also secure, 
if possible, its repeal. For these reasons I urge consideration 
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of the question of amending the present law, (a) to require 
that, in addition to present specifications, the name of the grow- 
er and also the packer, in plain, legible letters be placed on a 
card, inside of every closed package; (b) that an appropria- 
tion be secured to cover the expenses of enforcement; (c) that 
an amendment be secured to provide for the inspection, by 
proper officers, of closed packages, barrels or boxes; (d) that 
legislation be obtained to make obligatory the removal of all 
dead and worthless trees and the spraying of all orchards and 
living trees. 

The character and uniformity of the fruit here exhibited fur- 
nish the best possible proof of what would become general all 
through the fruit sections of the State under the wise enforce- 
ment of such measures. The cry that these are drastic and 
burdensome fails utterly when we remember that the sole pur- 
pose is to lift the standard of all Maine fruit to a level where 
uniform quality will be guaranteed and a higher and more uni- 
form price insured. There is no hardship, no oppression, no 
extra expense imposed upon any individual. Such a law would 
simply require of a man that he do what is for his own best 
and permanent good. This much the friends of the industry 
have a right to demand. No individual or number of individ- 
uals can in justice jeopardize the best interests of others or the 
permanent development of the industry. The day has gone for 
individual standards to govern in grading or packing fruit. 
The battle royal to regain and hold the markets of the East, and 
to the East, can never be successful until the growers of the 
East stand with united front to grow, to grade, and to pack the 
best fruit which can here be produced and to eliminate all which 
fails to come up to this standard. The most difficult step for 
the New England farmer to take is that wherein he surrenders 
his individuality, yet that is the universal law of business. The 
individual is lost in corporate interests. That this applies as 
tenaciously with the man on the farm as he of the mill must be 
recognized. Because of this individuality of work there is no 
means by which the interests of the industry as a whole can be 
safe guarded. Individual shipments of fruit remove all con- 
trol and put every man’s product on the market against his 
neighbor’s. ‘Today we are bidding against each other for busi- 
ness. The West has fought the fight and learned the lesson; 
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the South stood for individual shipments until growers became 
convinced that they were at the mercy of dealers at the big cen- 
tres, at home and abroad. 

“Truck growing which is spreading over the whole South is 
becoming an industry of national importance. Around Nor- 
folk trucking is of such great extent that the value this year 
is estimated at $15,000,000. Some 40,000 to 50,000 packages 
(crates and barrels) are daily shipped north from that port. 
The sweet potato producers of Eastern Virginia who formerly 
grew poorer on almost every crop because of the lack of organ- 
ization and the glutting of some markets while others were 
bare, are now getting rich, raising annually hundreds of thou- 
sands of barrels, which are all marketed through a growers’ 
association. Every carload is closely followed and ordered to 
market according to daily reports as to the supply and demand 
in different cities. The peach industry of Georgia is now being 
handled the same way, although the growers’ association is com- 
paratively new, while Florida orange growers last year per- 
fected a similar plan for handling their crop. Under better 
handling methods the vast trucking and fruit industry of the 
South is daily becoming of more importance to that region as 
well as to the whole country which now depends so largely upon 
the South for early fruits and vegetables.” 

Organization by growers and shippers has brought relief 
from over competition wherever tried and will do the same in 
Maine. The sooner we get into line to handle our fruit in the 
best business-like method of today, the better will it be for each 
individual and these sessions should not close without initial 
steps being taken to protect the interests of every grower and 
shipper as well as final consumer. The multiplying cases of 
gross injustice both abroad and in markets here render abso- 
lutely necessary definite and positive action. The gross injus- 
tice inflicted upon shippers who have no representative in the 
great centres can be overcome only by and through such or- 
ganized movement as has been indicated, where the entire ship- 
ments of a state can be handled by a single representative who 
can direct and divert his shipments to the best market, some- 
thing impossible to individuals. 

Too many orchardists are at the mercy of the market because 
of lack of proper storage room for fruit and this forces the 


STATE POMOLOGICAL, SOCIETY. 3I 


suggestion, so often presented, that this society, or its members, 
initiate a movement looking to the construction of storage plants 
at central shipping stations for the convenience of growers, the 
protection of fruit and the control of the industry, by those 
directly interested in its promotion. 

The rallying cry must be Maine for Maine, and to insure this 
every barrel and box of fruit should bear a richly colored litho- 
graphic label, carrying the seal of the State and space for name 
of variety, owner and residence. These labels the full size of 
the barrel heads, or end of box, can be furnished at a cost of 
not more than one cent each. I leave these suggestions in your 
hands for such action as may be deemed best for all interested. 

Experience is forcing the conviction that a richer nitrog- 
enous fertilizer is demanded for the making of fresh wood. 
Trees lacking this growth yearly cannot resist spraying appli- 
cations as can normal, healthy growing trees. ‘The natural vig- 
or of a tree becomes of importance when spraying solutions are 
to be applied and good health insures resistance not to be ob- 
tained in any other way. There is no combination of food ele- 
ments better adapted to trees not making eight or more inches 
of fresh wood growth yearly, than what is familiarly known as 
Fisher’s formula, one prepared by Dr. Jabez Fisher, a life- 
long orchardist of Fitchburg, Mass. It carries: 

700 lbs. of Nitrate of Soda. 

300 Ibs. of Sulphate of Ammonia. 
460 lbs. of Sulphate of Potash. 
440 lbs. of Acid Phosphate. 

100 lbs. of Kainit. 

The excess of nitrogen is intended to make wood growth, to 
put fresh energy into the tree, and ten pounds scattered out 
where the branches drip is enough for a mature bearing tree. 

I know of no combination of chemicals so valuable in re- 
claiming an old orchard or putting energy and life into neglect- 
ed trees. The verdict of many confirms my own experience. 

The only standard which will endure is that which makes 
the brand true to the contents and hold good in any and every 
market of the world. The next twenty years will witness a 
tremendous increase in commercial orchards all over the fruit 
sections of Maine. Our deliberations cannot be narrowed to 
the conditions of 1910, else we shall fail signally when the day 
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for larger opportunities arrives. Now is the time for us to 
put our houses in order and establish the fact that a barrel of 
apples from Maine, no matter where found or by whom packed, 
represents just what the label indicates. Years come and go 
but the measure of the man will always be determined by the 
character and quality of the work he does. 

God has massed his blessings on these hills and up and down 
these valleys, and it remains for us to utilize every one for our 
profit and the future glory of the Pine Tree State. Uniting to 
insure these results, the fruits of your labors will be found in 
increasing quantity in all the mouths of a grateful community. 


A statistical address of value on “The United States Depart- 
ment of Agriculture-and Agricultural Education Extension,” 
was given by Prof. J. M. Stedman, Office of Experiment Sta- 
tions, Washington, D. C. 


A TALK TO THE PUPILS OF THE AUBURN 
SCHOOLS. 


By Hon. Gro. T. Powe, Ghent, N. Y. 


It certainly gives me great pleasure to be able to drop in here 
this morning. 

Your president has asked me to say a few words upon the 
subject of education which will be of particular application to 
the school children, the pupils of your public schools, who have 
come in here to attend this session of the Annual Meeting of 
the Pomological Society this morning. I think it speaks well 
for Auburn, that your educational department finds itself today 
in sympathy with the line of educational work which this society 
is doing. It speaks well for the present and the future, when 
the young people of this vicinity come here and attend this spe- 
cial session this morning, to get, if possible, some new thought, 
or perhaps some broader thought, in connection with their edu- 
_ cational work. 

We are confronted at the present time with some of the most 
momentous problems which have met our country at any time 
in its history. We see throughout the length and breadth of 
our land a phenomenal growth of cities, and at the same time 
there is a somewhat diminishing population in the rural districts. 
In some sections the rural population has fallen away very 
largely. Now this brings up some momentous problems. What 
is to be the future of the young people when they find them- 
selves, perhaps, forced into our cities to find occupation, busi- 
ness, support in life? Inevitably the future means that the 
great majority, the masses of young people, to secure employ- 
ment must go to our cities to find it. Now, in the meantime, 
is there opportunity yet, are there fields promising to young 
people in the country, on the farms, in general agriculture and 
particularly along the lines of fruit culture? There is no ques- 
tion or doubt but that one of the reasons why the cost of living 
is so high at the present time is because of the concentration so 
largely of people in the cities, with the diminution in the pro- — 
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ductive power of the cotintry. The producers have been grow- 
ing less, the consumers have been increasing steadily, and as a 
natural result, when the demands on production are greater 
than the production itself, prices must inevitably advance. So 
we find at the present time the cost of living in every manufac- 
turing town and in every city in the land has very largely in- 
creased, because there is a deficiency along certain lines of pro- 
duction. 

Take, for instance, fruit. All this beautiful display of fruit 
here is prohibitive in price to large numbers of consumers. 

Now, it seems to me that there is a place for those young 
people who have a love for country life, that here is a field that 
is as promising as any field of which I know at the present time 
for them to enter. But it is important before they enter it that 
there shall be some opportunity for acquiring the knowledge 
and the information which is necessary to enter this field of 
agriculture successfully. It has been a too common thought 
that almost anybody could be a successful farmer. If a man 
failed at every other undertaking in the world the general im- 
pression has been that it was only necessary for him to go upon 
a farm and he might succeed. The fact is very different. The 
man today, or the woman, who attempts to handle a given num- , 
ber of acres of land to be successful in the management of that 
land has got to be equipped with a breadth of knowledge, with 
a degree of intelligence, with a degree of skill, that is second 
to that required in no calling, no profession, no line of business 
in this country. When young people understand this, and un- 
derstand that they must have special preparation and prepare 
themselves for it, they undoubtedly can enter the field of farm- 
ing and fruit culture with every prospect of splendid success. 

Now what is the need? As has already been indicated by Pro- 
fessor Stedman’s paper this morning, the principles of agricul- 
ture should be taught in our public schools; in our high schools, 
as he has already stated, there should be technical instruction 
in agriculture. 

At one time it was my duty to make a special investigation 
into the rural conditions of New York State. Along in 1896-7 
I was called upon by a committee of New York people, to make 
a special investigation into the rural conditions. In my report 
to this New York Committee one of my recommendations was 
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that there should be some systematic plan followed by which 
there should be the teaching, if not of agriculture itself, of na- 
ture subjects. That is, the natural sciences should be taught in 
every public school, with their application made to common 
life. 

The recommendation was at once accepted and I was au- 
thorized to put the suggestion into practical operation. I chose 
the county of Westchester, which is contiguous to New York 
City, one of the most difficult counties in the State of New York 
in which to test this line of work in the public schools. I 
thought the test there, if it should prove successful, would be 
the strongest and best proof we could have of the value of this 
kind of teaching. So I arranged with school boards and school 
superintendents and went all through Westchester County and 
had instruction given on two or three different topics. For 
instance, on the soil, and its relation to the prosperity of the 
school district ; on insects; on the study of plants. I chose the 
best teachers that I could get from Cornell University and also 
from Columbia University of New York City. Assisted by 
those exceedingly able teachers, I went from school to school, 
giving only about fifteen or eighteen minute talks upon the sub- 
ject, explaining to the teachers and to the boys and girls how 
to study these subjects relating to the life that surrounded them 
in the country. Now what was the result? Time after time 
we entered those schools the first impression that struck us was 
the condition of mental tiredness in that whole school. It was 
marked that in the midst of a session the teachers were care- 
worn and tired, every boy and girl in the school looked tired. 
One of my first observations was that there is a great deal of 
time spent in our public schools with the present curriculum 
where teachers and students are mentally and physically ex- 
hausted before the end of their session each day. My sugges- 
tion was this,—not to put new burdens upon teachers, but in 
the midst of an afternoon session break up the course of study 
in such manner that fifteen minutes could be given to some 
nature topic—throw the entire school out of its regular channel 
of working. Because it is a fact that when mental weariness 
comes over a boy or a girl, that boy or girl is incapable of doing 
the best work. The suggestion was to introduce incidental 
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work of fifteen minutes at a time, take up a special subject, and 
out of it would come rest and change in the work, and at the 
same time very important and valuable information. 

Everywhere we went this suggestion was heartily accepted 
by the pupils and teachers and boards of education. After fif- 
teen or twenty minutes, sometimes more, given along these lines 
of nature study teaching, the children from those schools would 
go-out from the adjournment with a bound because of the dif- 
ference which had come over them during these sessions. In- 
stead of going out physically or mentally tired, the change of 
work, the change of thought, sent them out from that school 
building in very much better condition. 

The result was this: Before this work was finished in West- 
chester County, there came applications from thirty-five coun- 
ties in the State of New York from school superintendents and 
boards of education, to bring the same kind of work to them. 

I will give you one or two illustrations of what was the result 
of this teaching in Westchester County. In dealing with plants 
I very often chose the clover plant because I know so much 
the value of that and realize its importance everywhere. There 
were farmers who came to these schools, and said that for the 
first time in their lives did they understand how and why clover 
benefited the land. ‘They said that if they could have had such 
instruction as that when they were boys, their whole history of 
farming would have been much different from what it had 
been. They hadn’t realized its importance and hadn’t been 
persistent enough in trying to cultivate it. 

Another lesson which I gave was on the strawberry, and I 
made this offer to the children,—that to every boy and girl who 
would be interested to study further the strawberry plant, I 
would agree, if they would write me the following spring, to 
send a half dozen strawberry plants for them to put out, care 
for, and study about. Then they should bring to the public 
school a composition on what they had learned about that plant. 
I sent out over 25,000 strawberry plants to the public school 
children that year. 

What followed the sending out of these plants? I received 
from the teachers of the schools some of the essays upon straw- 
berry culture, little essays or compositions written by children 
not more than seven years of age, and from that up to seven- 
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teen. And in some of those compositions there was some of 
the best language used, there was some of the best instruction 
given—such as would grace any of the horticultural journals 
published at the present time—so clearly had they taken in the 
instruction in the schools, so closely had they followed it in the 
planting of these plants, so closely had they studied the habits 
of growth of the plant, that when they came to write about it 
they wrote exceedingly interestingly as well as giving very cor- 
rect information as to what they had done. 

I think the standard today of education in our country is ex- 
ceedingly high, but I do believe that it is not being pursued in 
the right direction entirely, that our methods are not entirely 
wholesome and healthful. I believe the tendency today is too 
much of rushing and crowding, too much of pushing our chil- 
dren forward intellectually, and not enough of developing real 
thinking, independent power of thought, within themselves. I 
think that the criticism today of our public system of education 
is that there is too much anxiety to pass children through exam- 
inations and not enough that they shall have a thorough knowl- 
edge of what they are studying. And so I believe that it is 
possible for us to so modify our curriculum that in the course 
of study there shall be more of that kind of work which shall 
lead our boys and girls along independent lines of thinking. 
We need today as we have never needed before, correct think- 
ing. Now what we need is a line of educational work that shall 
make possible a wider dissemination of population, not so great 
concentration in our cities, and there are hundreds and thou- 
sands and millions of acres of land that ought to be occupied 
with an industrious population. Our cities are growing to such 
an extent that when labor agitations and riotous proceedings 
begin because of employers and laborers being unable to agree 
upon certain measures in their occupation and work, we shall 
see in the future the most dangerous times that this country 
has ever seen unless we can have more of a dissemination of 
population and not so much of concentration as is the present 
tendency in our great cities. And so I believe our public schools 
are to solve these great problems in the future. We have got 
to look to the education of the boys and girls and give them 
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qualifications that shall enable them to go out and choose a 
broad line of work, such as is represented in agriculture and 
horticulture. 

I did not expect to make a speech here this morning, but it 
certainly has given me great pleasure to be present at a time 
when the public schools of Auburn have been dismissed for one 
session to have their pupils come here and attend this session 
of the Maine Pomological Society. I trust as the result of this 
action there will be a new interest in the work of this society 
which is doing so much for the State of Maine. I trust it will 
result in both teachers and pupils getting some new thought 
that will help them in their study. And certainly I am very 
glad to meet you here this morning and to have the honor of 
speaking to you upon an important subject like this. 


CARE OF THE ORCHARD. 
By Epwarp Van Arstyne, Kinderhook, N. Y. 


With all our great shows in New York—and we are proud 
of our horticultural meetings, we have two of them where the 
people gather by thousands, every man having paid his dollar 
or two dollars before he enters the door—and with all the en- 
thusiasm, and our good program, we never have put up a show 
that even approximated to this. We have our exhibits that are 
excellent, and at our state fairs our two great societies show 
varieties running up into the thousands of plates, beautiful, in- 
structive—but it is a great deal easier to get five individual speci- 
mens than it is to get a box, and to obtain a hundred boxes is 
harder still. And so I want to emphasize what that means and 
to say to you people that any state which can put out such an ex- 
hibit as that need not fear the competition of the world around. 

Before I take up my special topic, the care of the orchard, I 
want to say a word or two in relation to the situation as a whole. 

In order to care for the orchard one must first have one to 
care for, hence, I want to say a little about the importance and 
the value of orchards, and second, as to the varieties. If I 
could impress upon any young man, or any man just starting 
out in the orchard business, the possibilities in a financial way, 
I should feel that my visit to Maine had not been in vain. 

The apple area over the United States is limited. I have 
little fear of competition from the Pacific slope. First, be- 
cause many of the orchards in the West are short lived; next, 
because of transportation charges, only the very best can af- 
ford to be shipped out, and while they raise fruit beautiful in 
appearance it can never compare in quality with that grown in 
the East. 

Realizing exactly what I say, I would say very emphatically 
that I should rather have ten acres of bearing apple orchard on 
land adapted to this fruit than a hundred acres devoted to the 
most profitable farm crop grown in Maine or New York. 
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Again, those who are consuming this fruit are rapidly in- 
creasing. Apples are no longer a luxury but a necessity. And 
let it be borne in mind that those to whom we must look to con- 
sume the major part of our crop are not the people of wealth 
who buy a dozen apples, or a box at a very high price, but the 
rank and file, who are willing to pay a fair price for a good 
article. 

Then too, the cold storage facilities that prevent the crop be- 
ing put on the market within a limited time, and also the refrig- 
erator cars which allow it to be distributed over a large range of 
country, together with low ocean rates and excellent steamship 
facilities are giving us new and better markets every year. 
With these few suggestions I will now turn to the practical 
points of my theme. 


VARIETIES. 

As to varieties, I never specialize except when near my own 
home where I know exactly the condition, but I would say this: 
Select those varieties—of which there are many—which are 
known to do well in your locality; such as are strong, hardy 
growers, with good foliage, plenty of bearing surface, other 
things being equal; annual rather than biennial bearers; for the 
most part red fruits, of good size, and good shippers. It is 
well, too, to avoid those varieties with short, thick stems, that 
must always be bad droppers. I would have as much of quality 
as possible, but there must be a distinction made between varie- 
ties for a commercial orchard and those for family use. To 
illustrate: I grow the Jonathan and Spitzenberg. I want 
nothing better in my cellar, but I no longer set them in the com- 
mercial orchard. A Baldwin or Greening of the same age and 
with the same treatment will produce nearly three times the 
amount of fruit, and although the former varieties will bring 
a higher price, the net return to the grower will be very much 
less than from the last named varieties if they are adapted to 
his conditions. 

I would avoid novelty. Many varieties are excellent in the 
place where they originate, but taken into a new country, par- 
ticularly a southern variety brought north, it is extremely 
doubtful whether they will be profitable at all. Then, too, I 
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would select those varieties that are best adapted to the mar- 
kets, most accessible to the grower, and apples that are good 
handlers. 

With the exception of such varieties as the Tompkins Coun- 
ty King and Twenty Ounce for example, which are not hardy 
on their own roots, and if grown at all must be grown on some 
strong stock like the Spy or the Tolman, I would set the varieties 
that are wanted rather than try the plan of setting strong grow- 
ers and top working. In the latter case, the trees are apt to be 
misshapen and come into bearing less early than where they are 
rooted, budded or grafted. The only advantage is, that one 
is able to take his buds or scions from bearing fruits of known 
merits. 


LOW HEADED TREES. 


When I say a low headed tree, I do not mean a dwarf, but 
any of the standard varieties with the first branches from two 
to three feet from the ground. These are very much longer 
lived, more vigorous, and altogether more satisfactory than 
any dwarf possibly can be. 

The claim is made that one can set very many more dwarf 
trees on an acre, which, of course, is true, but he will have many 
more trees to care for, and really less bearing surface than on 
half the number of standards. A further objection, fatal in it- 
self, is that they have a shallow root system, and as the top 
grows, are inclined to blow over on the strain, breaking the feed- 
ing roots, which materially injures or destroys them. If they are 
set so deep as to overcome this, in a very few years they cease 
to be dwarfs, and become standards by rooting from the stock 
grafted in. 

The advantages of the low headed tree are these: First, 
the branches protect the trunk. 

Next, such a tree suffers very much less from wind, and 
fruit which falls can be gathered, and is as valuable as any 
on the tree. The apples can be picked at very much less ex- 
pense, and with varieties like the McIntosh, often as they 
ripen can be put directly into a box and so easily graded. These 
trees, experience shows, come into bearing at an early age, and 
over and above all can be thoroughly and economically sprayed. 

All these reasons doubtless appeal to you as good, but I 
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know you will be saying: How are you going to cultivate such 
a tree? The point is well taken, but the objection is more 
seeming than real. I have done my large trees more harm 
than good by deep cultivation close up. As a matter of fact, 
before these low-headed trees come into bearing they can be 
worked as deep as need be with a one-horse reversible beam 
plow, and after the limbs get too low with the modern orchard 
tools one can do all the cultivation that is necessary, and do 
it well. 


PRUNING. 


This really is a subject that demands a lecture by itself, and 
I can only emphasize a few vital principles. I would lay this 
down as the first: Prune just as little as possible to keep the 
trees shapely, sufficiently opened that the sun can penetrate and 
spraying can be well done, and to remove all diseased or broken 
wood. Whether to prune when the tree is dormant, or in full 
leaf, is wholly dependent on conditions. If the work is done 
in the first case in winter, when the sap is stored in the roots 
in proportion to the top that the tree had the fall previous, 
and a portion of this top has been removed, when the sap rises 
in the spring, it must either force an undue growth of the 
wood remaining, or produce a lot of suckers, both indicative 
of wood growth rather than the development of fruit buds. 
To prune at this seasen, then, means to encourage growth 
rather than fruitfulness. 

If the tree is pruned when in full leaf, after the sap has been 
distributed through the top, a portion of this top then being 
removed will leave only the right quota to each branch, and 
the shock to the tree—for it is a shock—will tend to produce 
fruitfulness. 


CULTIVATION. 


When one sets an orchard he must register a vow to care 
for it according to the laws of trees, and of nothing else, or 
in other words, one cannot expect results and make the orchard 
a grain field or a meadow. I do not believe it necessary to give 
up the land entirely to trees during the first years of the or- 
chard’s life. Hoed crops, such as corn or potatoes, may be 
planted between the rows, keeping a good distance away from 
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the trees. The ground can then be cultivated early in the season 
and the growing crops shade the land later on. This, I be- 
lieve, is better than “fillers” for ordinary man, who is carry- 
ing on his orchard work in connection with ordinary farm 
operations. He had better take a little more land and set only 
the trees for the permanent orchard rather than to attempt 
to set fillers to be taken out later on. The average man will 
leave them just “one year more” and seriously injure the per- 
manent trees. The orchard may be seeded down occasionally 
with clover, and perhaps one crop of hay removed; but no 
grain crop should ever be grown and the orchard never left 
in sod more than one year. 


SHALLOW PLOWING IN SPRING. 

I should recommend shallow plowing in early spring, fol- 
lowed by cultivation of the ground often and thoroughly 
enough to prevent the loss of moisture and the destruction of 
all weeds. In midsummer sow the ground with a cover crop. 
If the trees are bearing heavily, such crop should not be put 
in until quite late, say the early part of August. If there is 
no fruit and the trees will bear a little checking it may be 
sowed two or three weeks earlier. What the crop shall be 
depends wholly on the growth of the trees. If they are grow- 
ing very rank, so that the foliage is dense and the sun cannot 
penetrate, fungi will flourish. I would then not sow a 
leguminous crop, but buckwheat, oats, rape and turnips, or rye. 
All but the last named will die before winter, but the latter will 
provide a green crop which is in itself desirable, but it must 
be plowed in the spring at least by the time the rye begins to 
head, or it will do more harm than good. 

If tree growth is desired, then I should use peas, or clover. 
We are feeling quite confident that the winter vetch is going 
to be an ideal crop for this purpose, although it is a little diffi- 
cult to get it established. We frequently use what might be 
called a combination made up of a pound of rape, a pound of 
cow horn turnips and two pounds of red clover per acre. 
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AGAINST THE SOD ORCHARD. 


I want to go on record as most emphatically denouncing the 
sod orchard. I have some myself in which there has been no 
plow for more than 30 years, pastured with small stock, and 
they have been exceedingly profitable, but they belong to a 
past generation, and without question the profitable orchards 
the country over, are those that are cultivated from their 
youth up and continue to be so until the end of the chapter. 


FERTILIZERS. 


I should never put any manure or fertilizer of any kind about 
the roots of the young trees when planted. A mulch of coarse 
manure above the ground may bea very good thing. Apply just 
enough manure to keep the trees growing and thrifty until they 
come into bearing and then usually it may be applied with a lib- 
eral hand. Of course, there can be too much to induce the 
rank growth spoken of above, but of this there need be no dan- 
ger if one will observe his trees and refrain from applying the 
manure when there are indications that there is too much wood 
growth. To put a lot of fertilizer—as is often done—right 
about the trunk of the tree and nowhere else, is as sensible as 
it would be to tie four quarts of oats about a horse’s leg, and ex- 
pect it to get any benefit from it. As to the matter of commer- 
cial manure, I am not so clear. I have used very much of such 
in my own orchard, and know of its extended use in others,- 
and in either case there was no direct benefit to the tree, al- 
though there was an indirect one, through the growth of the 
cover crop. This will not apply to all conditions, and I can only 
advise each orchardist to experiment for himself in a limited 
way with various chemicals, to determine whether for him it is 
a profitable investment. 


WHAT ABOUT SPRAYING? 


I have said nothing about spraying, because I propose to treat 
that by itself tomorrow but for the benefit of any one who may 
not hear me at that time, I would say that after all these things 
have been faithfully carried out, there must be thorough, timely 
and intelligent spraying. 

Mr. Bailey of Wiscasset: Situated near the seashore we 
have a great deal of rock-weed and thatch. Now what*kind 
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of a scheme is it to put on a good supply of rock-weed in the 
fall, let it stay through the winter, and then put on 8 or 10 inches 
of thatch, and a salt hay which we can get in large quantities 
around the shore, and let it stay till fall again? 

Mr. Van Alstyne: Theoretically that is all right, if it is not 
carried too far. I should be afraid, in putting any large amount 
of vegetable matter into the soil, that you could not turn it un- 
der thoroughly enough so but there would be danger of its dry- 
ing out the soil. I would rather put on smaller doses at more 
frequent intervals. If you have a good coating of the weed 
that you speak of, I should think that would be all that was 
necessary, if you are going to plough it under. If you are go- 
ing to mulch, your method is all right. There are orchards in 
my State, and in Ohio, in which the mulch system has been car- 
ried through with a good deal of success. But I would not 
recommend it except on land that could not well be cultivated. 
In such a case your plan would be admirable. The more ma- 
terial you can put on to make a mulch the better. 

Mr. Cummings of Paris: I understood you to recommend 
having the first branches about two feet from the ground? 

Mr. Van Alstyne: Yes, sir. 

Mr. Cummings: Well, with a wide-spreading tree like the 
Baldwin, when that tree is bearing won’t you have your limbs 
upon the ground, so that the lower limbs will be in poor shape? 

Mr. Van Alstyne: Yes, that will come about eventually, 
just as it will come about eventually if you head the tree as we 
used to so as to drive a horse under it. In the latter case the 
time will come when those lower limbs will come down and we 
will have to take them off. On the other hand, the low-headed 
tree seems to have a greater tendency to grow upright than the 
high-headed tree. But the time will doubtless come when the 
limbs will be on the ground. I have got some now that are 
pretty near the ground. Now then, those limbs will either have 
to be shortened up, or some of them possibly will have to be 
removed altogether, but even then I will have a better shaped 
tree than if the tree were way up. 

Question. How about the deep snows? Do they affect it 
any? 

Answer. That would probably be a more serious ob- 
jection with you here than with us, and yet I have an idea 
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that that is more seeming than real, because with the more 
stocky branches that you grow by that method, I think they 
would perhaps resist the snow more than a wide-spreading tree. 
I say to you frankly that where you are troubled with these deep 
snows, I would head higher than I would in my State, where 
we have less snow. 

PRESIDENT TWITCHELL: During the past few years the State 
has purchased a farm in the town of Monmouth. It has been my 
good fortune to spend six or seven months yearly within a mile 
of that farm and know what the workers were doing there. I 
believe the State has been extremely fortunate in the man it has 
placed there as horticulturist. He comes to us with earnest 
and honest desire to do the very best he can for that farm, for 
the proving out of the great problems which now confront us. 
It gives me pleasure to present to you Professor Bonns, Horti- 
culturist at the Agricultural Experiment Station, who is now 
to speak to you along the line of the work which he has been 
carrying forward on the farm at Monmouth. 


SOME ORCHARD SPRAYING PROBLEMS AND 
EXPERIMENTS. 


By W. W. Bonns, Horticulturist, Maine Agricultural Experi- 
ment Station. 
Mr. President, Members of the Pomological Society: 

According to the program, I am to lead a discussion under the 
heading “The Care of the Orchard.” I shall take the liberty of 
qualifying that announcement by confining myself to one phase 
of orchard management, and discuss briefly some orchard spray- 
ing problems and experiments. 

This subject.was selected for several reasons: First, to em- 
phasize the continuation and extension of intelligent, timely and 
thorough spraying as a vital factor in the improvement of 
Maine’s orchard industry. Second, to put before you an ac- 
count of one phase of the work being carried on at Monmouth 
at the experimental farm, the acquisition of which was due in 
no small degree to the interest and efforts of your members. 

It seems appropriate to me that at meetings of this nature we 
should come before you with an account of what is being done 
in the experimental field, rather than dwell upon distinct ways 
and means of orchard practice already well established and un- 
derstood. The work of the Maine Station, as you know, is 
distinct from that of the Agricultural College. The latter is 
the means of spreading agricultural gospel from the foundation 
of determined facts and principles. The function of the Sta- 
tion is to attempt the solution of new problems and the dis- 
covery of underlying principles, so that these when solved and 
discovered can be transmuted into rules for practice and spread 
through the College and the other agents for agricultural exten- 
sion work. 

The time has long passed when the necessity and value of 
spraying for the control of insect and fungus enemies of the 
orchard has to be proved. In the large regions devoted to fruit 
growing in the Middle, Central and Pacific Coast States spray- 
ing has long been an accepted part of the annual orchard treat- 
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ment by all men who look to their fruit for an important source 
of their revenue from the land,—and rightly so. For every 
year has shown them that spraying properly done means health- 
ier trees, cleaner and better fruit, and, in consequence, better 
returns. 

Spraying in its extension has also brought with it problems 
for solution. For many years bordeaux mixture has been the 
standard fungicide for orchard spraying, with Paris green or 
arsenate of lead used in combination with it as the insecticide. 
Paris green has in recent years been largely superseded by arse- 
nate of lead, because the former has a great tendency to burn 
and injure foliage, whereas lead arsenate has been found 
equally effective in destroying leaf-eating insects without the 
injurious effects upon the leaves. 

The increasing use of bordeaux mixture has, however, been 
accompanied by reports of injury to fruit and foliage. Such 
injury appears to vary in degree and in different seasons. On 
the peach and Japanese plum it has long been known that bor- 
deaux cannot be used with safety when the tree is in leaf. On 
the apple and pear the injuries have manifested themselves in 
two ways—burning or spotting of the leaves and russeting or 
corking of the fruit. The leaves so affected show dead brown 
spots similar in general appearance to some fungus leaf spots, 
generally circular or roundish, but often irregular. Frequently 
the areas are large, as though a number of smaller ones had 
united. Occasionally the margins of the leaves show the char- 
acteristic dead blackened areas. Such foliage injury is very 
frequently followed later in the season by yellowing and pre- 
mature leaf fall. This occurs early or late in the growing 
season according to the severity of the injury. Sometimes it 
does not occur at all. Whether such yellowing is actually the 
result of bordeaux spraying is a mooted point among investi- 
gators, but it is an acknowledged fact that it is a frequent ac- 
companiment of leaf injury from this source. 

On the fruit the injury is first seen as small, dark, fly-speck 
like spots. These are not to be confused with scab spots. The 
former are regular, smaller and not sunken. ‘The final appear- 
ance of the injured fruit is well known to most of you. The 
skin is washed with a rusty or russet colored coat which ma- 
terially detracts from its appearance. In more severe cases 


STATE POMOLOGICAL SOCIETY. 49 


the apple has been stunted in growth and has suffered malform- 
ation, while the russeted surface may be greatly roughened or 
even corrugated. In very severe cases the skin may crack and 
show V-shaped splits on the surface of the fruit. 

The following points seem fairly well established :— 

1st. Bordeaux injury is a definitely recognized trouble. 

2nd. Improperly made bordeaux is not the sole cause of in- 
jury, and excess of lime does not seem to have an appreciable 
effect in preventing it. 

3rd. Bordeaux appears to be aggravated in its injurious ac- 
tion by unfavorable weather conditions following the time of 
spraying. Wet weather so following is especially conducive 
to injury. 

4th. Agencies such as frost and other factors not accounted 
for may produce a characteristic russeting on fruit, entirely 
independent of any spray. 

5th. Varieties vary greatly in susceptibility to injury. 

6th. The severity and general occurrence of injury in cer- 
tain seasons of untoward weather conditions make it probable 
that weather is an important factor in causing injury. Even 
small differences of local atmospheric conditions may account 
for entire difference of results. 

Let me pause here to emphasize this point—that injury from 
bordeaux was not, and is not, a regular or annual occurrence; 
that up to a very short time it was the best fungicide known for 
orchard spraying and that in spite of the occasional injury no 
orchardist could afford to take the chances of exposing his crop 
to the certain ravages of insect and fungus enemies by abandon- 
ing the spray pump. 

We find that in 1907 Professor Cordley of the Oregon Sta- 
tion began his series of experiments with lime-sulphur as a 
summer spray for the control of apple scab. These experiments 
he has conducted every season since, with decided success. 

Three kinds of lime-sulphur preparations were employed: 
The so-called self-boiled, the home-boiled and commercial or 
factory boiled solutions. The nature of these we will consider 
more fully hereafter. 

In general, the results obtained by these men were highly 
encouraging. Self-boiled lime-sulphur appears to be an es- 
sentially safe and effective fungicide for the control of peach 
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brown rot and scab, two of the greatest enemies of the com- 
mercial peach grower. As a means of control for apple scab 
it was fairly good, but not to the same degree as either the home- 
made or commercial concentrated forms. In addition to the 
action of these sprays as fungicides was the encouraging fact 
that they appeared to have little or no injurious effect upon the 
foliage when used at proper dilutions, and no injury to the fruit 
appears to have been reported. Both Paris green and arsenate 
of lead were used, with the results in favor of arsenate of lead. 

For the literature bearing on this subject and the details of 
the experiments just mentioned those who may be interested 
will find references thereto in two bulletins soon to be issued 
by the Maine Experiment Station, one on apple diseases and 
their control, the other on the results of this season’s spraying 
with lime-sulphur sprays in the orchards at Highmoor Farm. 

When the Station took charge of the farm last summer, its 
first attempt at orchard renovation was a thorough spraying 
of all the trees, which were badly infested with insects and 
fungi. Bordeaux mixture was used, and although the pests 
were brought under control considerable injury, ascribed in 
part to the spray, was noticed on the leaves. For a large part 
of such injury, however, the weakened condition of the trees 
may be held responsible. It is not too much to assume that a 
tree of weakened vitality is more susceptible to causes of injury 
of any sort, as it has less natural resistance to them. 

As you know, nearly all our trees of any promise are Ben 
Davis, and this variety is notably susceptiltte to spray injury. 
It was, therefore, decided to test out through a series of seasons 
some of the forms of lime-sulphur solutions which had been 
sc favorably reported on in other places. 


THE PROBLEM. 

The questions to be asked by this experiment might be stated 
as follows: 

1. Are self-boiled, home-boiled or commercial lime-sulphur 
sprays now on the market in Maine equal in efficiency to bor- 
deaux mixture for the control of apple scab? 

2. May the damage from spray injury on susceptible trees 
like the Ben Davis be eliminated by such sprays? 
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3. If lime-sulphur sprays do not injure fruit or foliage and 
yet are not equal to bordeaux as a spray, is their use com- 
mercially profitable? 

4. Can arsenate of lead be as safely and effectively used 
with these sprays as with bordeaux? 


THE NATURE OF LIME-SULPHUR SOLUTIONS. 

What are these lime-sulphur mixtures, and how do they differ 
from one another? Briefly, self-boiled lime-sulphur is a chem- 
ical and mechanical combination of calcium and sulphur ob- 
tained by adding sulphur to an equal weight of lime when that 
lime is slaking. The means of effecting this union is the heat 
of the slaking lime; no other heat is employed. The spray so 
made is not as strong as the boiled preparations, and has less 
sulphur in solution. Probably for this reason it has been found 
less effective for apple scab. 

The boiled lime-sulphur solution is made by slaking good 
lime, and after slaking boiling with an amount of sulphur double 
in weight to that of the lime used. Actual boiling is continued 
from 30 to 60 minutes, according to the recommendations of 
various experimenters. 

It is known that calcium and sulphur will combine in differ- 
ent proportions and form different compounds; the greater the 
amount of sulphur present, up to a certain point, and the longer 
the time of boiling, up to about an hour, the greater the amount 
of sulphur in solution. The home-made preparations have, of 
course, a considerable amount of sediment left, which is strained 
off before using. 

The commercial solutions are usually clear, but have not been 
found essentially different from the properly prepared home- 
boiled preparations. 


THE EXPERIMENT. 

For this experiment 25 rows of Ben Davis trees, about 20 
to 25 years old, were selected in our thriftiest orchard. These 
were divided as follows: 

Rows one, two and three, contained a total of nine trees. The 
balance of the plats consisted of two rows of six trees each, ex- 
cept the plot sprayed with the home-boiled solution, which had 
II trees. The trees were fairly alike in size and condition. 
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Some had been more thoroughly pruned and thinned out the 
preceding fall than others, and in consequence could be sprayed 
a little more effectively, but in general the conditions were rea- 
sonably uniform. 

Treatment was as follows: 


Amount lead 
| Amount used arsenate 
Row. Treatment Sprayed Manufactured by. | in 50 gallons (insecticide) 
With. | water. added in 50 
| gals. water. 
| 
1, 2, 3}Checks, not sprayed aoe 
} 
4, 5|Lime-sulphur........... ‘Niagara Sprayer Co...|14} galloms........... 3 lbs. 
6, 7|Lime-sulphur ........... Bowker Insecticide Co./1} galloms........... 3 lbs. 
8, 9}Lime-sulphur ........... \sterling Chemical Co../13 gallons........... 3 lbs. 
10, 11)Lime-sulphur ........... Grasselli Chemical Co: (1d gallonses.csteccee 3 lbs. 
12, 13 Lime-sulphur SOpnOOAGaCS James A. Blanchard Co/1} gallons........... 3 Ibs. 
14 t5iSSulfocide te jacesisssccer BiG. Prati Conn sccsee 2 PAMOM: ch cen see 3 lbs. 
16, 17|Self-boiled lime-sulphur.| Home made. 10 Ibs. lime, 10 lbs. 
Sulphur 5.2 csceee 3 Ibs. 
18, 19)Boiled lime-sulphur ....'Home made........... 2} Ibs. lime, 5 Ibs. 
sulphur i235... ces 13 lbs. 
20, 21/Bordeaux mixture...... Home made........... 4 lbs. copper sul- 
phate. 4 lbs. lime./}3 lbs. 
22, 23)Bordeaux mixture...... Home made........... 3 Ibs. copper sul- 
phate, 3 lbs. lime.|3 lbs. 
24, 25|Checks, not sprayed .... 


The Sulfocide used on rows 14 and 15 is a proprietary article 
advertised as a soluble sulphur spray, not lime-sulphur. The 
first two applications of this were as stated above, the last one 
was diluted to three-sixteenths of a gallon to 50 gallons of 
water. 

Arsenate of lead was used with all solutions at the rate of two 
pounds to 50 gallons in the first application, and three pounds 
in the succeeding ones. 

The applications, as careful and thorough as it is possible to 
make them with a hand pump were applied :— 

ist. When the fruit buds began to show pink at the tips,— 
May 13 to 16. 

and. Just after the petals fell,—June 7 to 9. 

3rd. July 15 to 18. 
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The weather at the time of the first application was most 
favorable. The days were bright, mild and calm. Between 
it and the second application no injury could be found on any 
of the plots. 

The second application was interrupted and followed by 
weather of the kind most favorable for the production of spray 
injury according to previous experiences with bordeaux. Show- 
ers interrupted and followed the spraying and the temperature 
and humidity changes were great and rather sharp. Cold, rainy 
periods were followed by bright, hot, humid ones. If spray 
injury were to be done, these were ideal weather conditions for 
producing it. 

Observations made two to 15 days after the second spraying 
showed a comparatively small amount of leaf injury on all the 
sprayed plots except the self-boiled lime-sulphur. On _ those 
least affected it was found only by the closest observation. On 
others it was more readily seen, but on all the lime-sulphur plots 
which were affected the injury was so slight as to be entirely 
negligible as far as the general health and functions of the foli- 
age were concerned. The foliage was spotted to a vastly lesser 
degree than the bordeaux plots, and although the spots averaged 
larger in size than those from bordeaux injury, the individual 
leaves showed on an average fewer injured areas per leaf. The 
application of the third spraying had no ill effects upon any of 
the lime-sulphur plots. 

As the season advanced it was evident that so slight had been 
the foliage injury from lime-sulphur, even in the most severe 
cases, that to the general observer it passed unnoticed, and had 
no noticeable effects whatsoever upon the functions of the trees 
in developing fruit or wood. The leaves developed well, were . 
thrifty and green and although scab could be found it did not 
develop to any appreciable extent. No yellowing whatsoever 
was seen on these trees, and the leaves remained on them until 
long after the fruit was harvested. 

The self-boiled lime-sulphur plot suffered no leaf injury at 
any time during the season. The foliage was notably thrifty 
and green. On the other hand, leaves as well as fruit seemed 
to be considerably more affected with scab, showing that the 
self-boiled preparation is not as effective against this fungus as 
the boiled sprays. . 
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Coming now to the fruit from these lime-sulphur sprayed 
trees we find it notably larger, cleaner and of better color, on 
the average, than that from either bordeaux or check plots. 

So far, therefore, as foliage injury and fungus control are 
concerned, the lime-sulphur sprays showed themselves for this 
season to be a success on Ben Davis trees. 

In regard to the fruit, none of the lime-sulphur sprays, not 
even the self-boiled, were entirely successful in preventing rus- 
seting or even malformation. In all cases, however, the per- 
centage of deformed fruit was very small, and be it noted, this 
percentage was in all cases but one no greater in amount or less 
than that found on the unsprayed trees, where deformity was 
doubtless produced by natural causes. Hence it is difficult to 
say exactly how much of this deformity was actually due to 
the spray, and how much to agencies that caused russeting and 
malformation on unsprayed trees. We shall see, however, that 
-it was only one-third as great as on the bordeaux plots. Of one 
thing we may be reasonably certain, judging by past experience. 
When conditions are right for producing such injury to un- 
sprayed fruit by natural agencies we cannot hope to escape it ° 
on the sprayed trees. Spraying at such times may, and prob- 
ably does, aggravate the condition, but that is neither reason nor 
excuse for abandoning spraying operations entirely. 

The bordeaux sprayed plots showed the characteristic effects 
on leaf and fruit. The leaves were badly spotted and the fruit 
russeted and severely deformed to quite an extent. The foliage 
very evidently suffered in thriftiness, as could be noted by the 
casual observer comparing bordeaux with lime-sulphur, making 
due allowance for difference in color of the two kinds of sprays. 
Moreover, there was a slight amount of yellowing and some 
leaf fall during the season, neither of which, as already stated, 
appeared on the lime-sulphur plots. No noticeable differences 
were seen on the 3-3-50 bordeaux trees compared with those 
sprayed with the 4-4-50 strength. 

All in all, the lime-sulphur sprays showed to decided ad- 
vantage over the bordeaux, both in their effect on foliage and 
fruit. We shall see that their effectiveness in scab control was 
even a trifle better. 

We come now to consider one other sprayed plot—that treat- 
ed with Sulfocide. The injury done in this division was ex- 
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treme. After the second spraying the leaves showed very great 
and widespread injury two days after the second application. 
The tissues were in cases thoroughly scorched or burnt. De- 
foliation was severe and the growing processes of the trees ap- 
preciably hindered for this season. Not only was the fruit 
very badly damaged after the second application, but more in- 
jury was done it after the third, which was applied at the rate 
of but three-sixteenths of a gallon to 50 gallons of water,—a 
dilution greater than the weakest strength recommended by the 
manufacturers. The fruit was stunted in growth, deformed, 
badly cracked and blackened at the calyx or “blow” end. The 
nature of this injury varied. In some cases the calyx end was 
sunken, in others a similar burning of the tissues was found 
on the side of the apple, sometimes accompanied by splitting 
of the skin. Almost 50 per cent of the fruit was so affected to 
some degree. 

It is only fair, however, to state that it has not yet been shown 
that this injury is due to the Sulfocide itself. It is possible,— 
and we are at present somewhat inclined to this view,—that the 
injury may be due to a combination of Sulfocide with lead arse- 
nate whereby arsenic is set free in a form capable of doing the 
damage. Very similar injuries due to Paris green used with 
bordeaux have been noted at the Missouri Fruit Station. This 
is a point to be more fully determined, and for that reason we 
give you our observations and not conclusions. The speaker 
saw the orchard of Dr. J. F. Moulton of Limington last Sep- 
tember, and the trees, sprayed with Sulfocide and Paris green 
with some lime added, were in excellent condition. This much, 
however, may be said at present; if lime-sulphur sprays, either 
commercial or home made, plus arsenate of lead, will give at 
least as good results as Sulfocide plus Paris green, then the bal- 
ance is in favor of lime-sulphur, for Paris green is too unre- 
liable to use, considering its capacity for burning foliage. 

Coming now to the check or unsprayed rows, of which there 
were two plots, one at each end of the experimental block, we 
find that scab played havoc on both fruit and foliage. In addi- 
tion to this, these divisions were the only ones where insect dep- 
redatiens occurred to any extent at all. Codling moth was here 
at work, and several of the leaf-eating caterpillars, including 
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the voracious “‘yellow-neck.” The fall web worm was here in 
full force, not confining itself to leaves, but making meals off 
the fruit itself. 

In striking contrast to these plots was the appearance of all 
the sprayed trees. Not even the first sprayed row next the 
check plots had a sign of web worms or other leaf-eating insect. 
The entire effectiveness of lead arsenate with the lime-sulphur 
solutions was evidently well demonstrated in this year’s results. 
What insect injured fruit was found on the sprayed plots was 
almost entirely the work of the curculio. Since this is not a 
leaf or fruit devouring insect, and arsenicals are acknowledged 
to be of practically no use in combating it, the performance of 
lead arsenate for this reason may be estimated at very close to 
one hundred per cent. 

The following table gives a comparison of results on the basis 
of fruit. Under scabby fruit was classed every apple that had 
the faintest trace of scab, even as small as a pin head. Of all 
the scabbed fruit considerably less than 50 per cent would be 
classed as badly scabbed. This should be borne in mind in ex- 
amining the table. 
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FINAL OBSERVATIONS. 


From these results we observe: 

Ist. Spraying with either lime-sulphur or bordeaux vastly 
increased the per cent of clean fruit and was decidedly a profit- 
able operation. 

and. Of the five commercial lime-sulphur preparations there 
was little difference in effectiveness. For an absolute test of 
this point the use of these brands over a series of years would 
be necessary. All of them this season were satisfactory as 
fungicides. 

3rd. Leaf injury from lime-sulphur with lead arsenate was 
so insignficant as to be entirely negligible. 

4th. Russeting of fruit and malformation was not entirely 
avoided on lime-sulphur sprayed trees. Whether this is due 
to the spray, to weather conditions or to a combination of both, 
is a point still to be discovered. 

5th. Home-boiled lime-sulphur was slightly less effective in 
scab control than the commercial preparations. We believe that 
a part of this difference may be accounted for by the fact that 
in rows 17 to 25 inclusive the trees were somewhat larger than 
in those preceding, and had been pruned less severely. In con- 
sequence, the same amount of spraying would have somewhat 
less chance of being as effective as on trees more open to spray, 
sun and air. Even so, the differences are not great. Other 
experimenters have found the home-boiled solution very satis- 
factory. 

6th. The self-boiled lime-sulphur was less effective in the 
control of scab on fruit and foliage. This coincides with the 
results obtained by previous experimenters. 

7th. Sulfocide combined with arsenate of lead was a most 
undesirable spray to apply to Ben Davis trees. 

Sth. Arsenate of lead was eminently effective with all lime- 
sulphur sprays in the control of chewing insects. 

gth. A comparison of bordeaux and lime-sulphur for this 
year shows a small balance of scab control in favor of the latter 
and a somewhat greater balance in favor of the same in the 
case of spray injury. 

These, be it noted, are our observations of the facts; they 
are not our conclusions, for the latter are not ready to be made. 
No man in the experimental field is warranted in staking his 
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reputation on the results of one year’s work. This much may 
be said: The results obtained are encouraging, and, taken into 
consideration with those of former experiments at other sta- 
tions, point to the future solution of our spraying difficulties 
along the lines being worked upon. The use of lime-sulphur 
to date appears to be attended by desirable results as great as, 
and by undesirable results somewhat less than, those following 
the use of bordeaux, even under conditions making for spray 
injury. Whether such injury will ever be totally avoided with 
any spray when the atmospheric conditions at the time of use 
are unfavorable is a question that remains at present unan- 
swered. 

There are many questions still waiting to be solved in con- 
nection with this problem. One of these is variation in sus- 
ceptibility to injury of different varieties. In this phase of the 
work the Station is handicapped by the fact that our orchards 
are practically confined at present to one variety for experi- 
mental purposes. We have no means of testing the effects of 
lime-sulphur upon different varieties, and this should be done. 
We know that there is a great difference in susceptibility to 
bordeaux injury: we must know more about it in relation to 
these newer sprays. It is greatly desired that some of you 
men interested in advancing horticultural knowledge co-operate 
with us by using lime-sulphur on small blocks of one or two 
different varieties, spraying thoroughly and noting carefully 
the effect upon foliage and fruit, both as to fungus control and 
possible injury. We should be glad to hear from members of 
this society who are willing to undertake such a piece of work 
and to follow our directions. 

There are other questions to be solved. One is the minimum 
strength of spray that will be effective. Another concerns 
the chemical nature of the lead arsenate that is best to use 
im conjunction with the fungicide. These are some of the 
points which we hope to attack in the future. For the present 
we would say lime sulphur is worthy of a trial, but the end of 
the knowledge regarding it will only come from such trials. 


HOME MADE VS. COMMERCIAL LIME-SULPHUR. 


In conclusion let me say a word relative to home made vs. 
commercial lime-sulphur preparations. 
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Concentrated stock solutions, properly made and stored, have 
been found entirely satisfactory. Does it pay, then, for the 
orchardist to make his own spray? That depends largely up- 
on the amount of spray to be used. The commercial preparation 
is a convenience, requiring nothing but a knowledge of its 
density before diluting with water. On the other hand these 
proprietary sprays cost from three to four times as much as 
an equal volume of home made material. The home-boiled 
concentrated stock solution if properly made and barreled, can 
be cooked in winter and stored for future use. It is largely a 
question of the man and his willingness to save money by using 
his own time, labor and care. Lime-sulphur sprays must be 
correctly made and correctly diluted when using. This point 
must be emphasized. 

Another advantage of concentrated lime-sulphur solutions, 
either commercial or home made, over other fungicides, is that 
the same preparations are used as insecticides on dormant trees. 
These lime-sulphur sprays, used in greater strengths, are ef- 
fective in controllng sucking insects which cannot be fought 
with arsenicals. At such strengths they are used when the 
leaves are off the trees and no injury to the latter results. 


DIRECTIONS FOR MAKING SPRAYS. 

The materials needed for making either of the home made 
sprays are good stone lime, free from grit or dirt, containing 
the least possible amount of magnesium, and sulphur. Do not 
use a magnesium lime. Sulphur may be either in the form of 
flowers of sulphur or sulphur flour. 


SELF-BOILED LIME-SULPHUR. 

The directions for making this so-called self-boiled prepara- 
tion are adapted from several publications of Mr. W. M. Scott 
of the Bureau of Plant Industry, United States Department of 
Agriculture, who first devised and used it. 

Use 8 Ibs. of sulphur and 8 Ibs. of good stone lime to 50 gal- 
lons of water. The amount of lime and sulphur may be multi- 
plied by any amount, provided the volume of water finally 
used is likewise increased. Thus, 4o lbs. of lime can be used 
with 4o lbs. of sulphur and diluted at the end of the process 
to a total of 250 gallons of water. 
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“Place the lime in a barrel and pour on enough water (about 
3 gals. to 20 lbs.) to start it slaking and to keep the sulphur 
off the bottom of the barrel. Then add the sulphur which 
should be worked through a sieve to break up the lumps and 
finally enough water to slake the lime into a paste. Consider- 
able stirring is necessary to prevent caking on the bottom. After 
the violent boiling which accompanies the slaking of the lime 
is over the mixture should be diluted ready for spraying, or 
at least enough cold water added to stop the cooking. Five 
to I5 minutes are required according to. whether the lime is 
quick acting or sluggish. The intense heat seems to break up 
the particles of sulphur into about the physical condition of 
precipitated sulphur and the violent boiling makes a good me- 
chanical mixture of the lime and sulphur. Only a small per- 
centage of the sulphur—enough to improve the adhesiveness 
of the mixture—goes into solution, but if the hot mass is al- 
lowed to stand as a thick paste the sulphur continues to unite 
with the lime and at the end of 30 to 40 minutes enough of 
the reddish liquid is produced to burn peach foliage and even 
apple foliage in some cases. Hence the necessity for cooling 
the mixture as soon as the lime is slaked. 

The mixture should be strained through a sieve of 20 meshes 
to the inch in order to remove the coarse particles of lime, but 
all the sulphur should be worked through the strainer. 

The amount of water required to make the best mixture de- 
pends largely upon the lime. Some grades of lime respond 
quickly and take a large quantity of water, while others heat 
up slowly and are easily “drowned” if too much water is 
added at once. Hot water may be used to good advantage in 
preparing the mixture with sluggish lime, but with quick act- 
ing lime hot water is not necessary and is more likely to bring 
too much of the sulphur into solution. If desired the mixture 
may be kept for a week or more without deterioration but 
should be thoroughly stirred before using.” 

In applying the self-boiled mixture the spray pump should 
be equipped with a good agitator as the mixture settles to the 
bottom of the tank. In order to be evenly applied it must be 
kept well agitated. 
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HOME BOILED CONCENTRATED LIME-SULPHUR. 


In making this solution a large kettle or iron cooker of some 
sort is necessary. A stock feed cooker of large capacity will 
answer. Cookers well adapted for this work can be obtained 
of the Farmers’ Supply Co., Philadelphia, Pa.; Montgomery, 
Ward & Co., Chicago, Illinois, or the Wagner Mfg. Co., Sydney, 
Ohio. 

We give here the formula of Prof. A. B. Cordley of Oregon 
as the one best to recommend in view of our present knowledge 
of the subject. 


SEE G1) ee eee ee ee ee eae 110 lbs. 
iscie. hest ioradey..cniuk Sige Hen Eie 55 lbs. 
Water sufficient to make ........ 60 gallons. 


Slake the lime, mix the sulphur into a thin paste with a little 
water, add it to the lime, add sufficient water to make 60 gal- 
lons, bring to a boil and boil vigorously for 30 to 45 minutes. 
The sediment is then allowed to settle, after which the clear 
dark amber-colored liquid is drawn off and may be stored in 
casks for future use.” 


DILUTING CONCENTRATED SOLUTIONS FOR USE. 

With our present knowledge, the strength of lime-sulphur 
to use—that is, the amount of water to add to a gallon of 
the concentrated solution—depends upon the density or spe- 
cific gravity. This may be determined by a cheap and simple 
instrument called the hydrometer. This consists of a hollow 
glass tube, its lower end terminating in,a weighted bulb. Placing 
this in a liquid, it sinks until the liquid displaced equals its 
own weight. In light solutions, therefore, it will sink deeper 
than in heavy or dense ones. The graduations to be read are 
marked on the scale on the neck of the instrument, and are 
in degrees Beaumé or in terms of specific gravity. In some 
hydrometers both scales are given, but the Beaumé is the one 
most generally used. These instruments, costing from $1.25 to 
$1.50, may be had of Bausch & Lomb, Rochester, New York; 
Eimer & Amend, New York, N. Y., or any dealers in scientific 
apparatus. They are absolutely necessary for the proper use 
of lime-sulphur solutions, as not only may the product of one 
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manufacturer differ in different casks, but home-boiled solu- 
tions will vary considerably even when the same amounts of 
material and time of cooking are employed. 

The following is adapted from Cordley’s tables for dilution: 


| 


Hydrometer reading. Number Be gered for one 
| l 
Degrees Beaume. ere ie | Wt 

32 1-30 1-12 
of 1-29 1-1 
a 1-28 1-10 
29 1-27 1-9} 
28 1-26 1-9 
27 1-25 1-81 
26 1-24 1-8 
25 1-23 ye 
24 | 1-22 17 
23 | 1-21 1-6} 
22 1-20 1-6 


The advantage of the concentrated home-boiled solution is 
that it can be made when other work is not pressing and stored 
in casks or barrels for future use. When so stored the barrels 
should be entirely filled to exclude air. If this is not possible, 
or when a part has been withdrawn for use and the balance is 
to be held for a considerable time it should be protected from 
the air with a thin oil caating of paraffin oil or other heavy oil. 

Arsenate of lead should not be added until the solutions are 
diluted and ready for use. 

A word more and I am done. What is to be the attitude of 
you orchardists in the light of our present knowledge? Will 
it be one of hesitation or timidity? If you have sprayed in 
the past are you going to lay aside your spray pump for the 
present? If you have been thinking of spraying for the first 
time next season are you going to give up the idea and wait 
until experiments have shown you something still more definite? 
If you do, let me assure you most emphatically that you can 
make no greater mistake. Remember that scab, leaf spot, fruit 
spot, pink rot, black rot, sooty blotch and canker ; codling moth, 
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bud moth, web worm, yellow-neck, blister mite, bark louse, 
aphids and dozens of other injurious insects are, like the poor, 
always with us. We can never escape them entirely, but we 
can keep them under control. Keep right on spraying this 
year, next year, every year. 

We have still much to learn, but we know enough even now 
so that we can go ahead. We have today knowledge which if 
properly applied means success in our orchards and dollars in 
our pockets. Use bordeaux or lime-sulphur according to your 
judgment from the results so far known. The Station itself 
proposes to use lime-sulphur on all its orchards next season. 

If you have varieties especially susceptible to scab, a good 
plan would be to use bordeaux for the first application, before 
the blossoms open, and lime-sulphur for the other two. Do 
not be afraid to experiment yourselves; all of us will benefit 
by it, and you cannot lose if you do the work with care and 
intelligence. Get the bulletins telling you what you have to 
fight and how to do it. Study them carefully. Know what 
you are spraying for, and then spray in time and thoroughly 
and you will win out in the end against both insect and fungus 
enemies. 


COMBATING INSECT PESTS AND DISEASES. 


By E. VAN ALSTYNE. 

No man can expect to raise fruit which will compete satis- 
factorily in the world’s markets, unless it is thoroughly 
sprayed, and freed from the depredations of insects and the 
marring by disease. Some may say, Why is this necessary 
today more than formerly? There are several reasons. First, 
the standard of excellence is higher, and buyers are discrim- 
inating against fruit which because of injury from one or the 
other of the above causes, is not only unsightly but unprofitable. 
Next, because as we increase our planting both insects and 
disease multiply; just as we find typhoid and other fevers 
rampant in the crowded districts of the cities, and rarely of 
a serious import in the sparsely settled country. The destruc- 
tion of the wild plants and trees, on which many of our native 
insects fed, has driven them to the cultivated plants, which 


~ 


64 AGRICULTURE OF MAINE. 


being more numerous and often apparently more to their liking, 
cause them to multiply exceedingly. Then, too, in most cases 
the parasites, which in their native state held them in check, 
have either not followed them into civilization, or have not 
found the same congenial surroundings. Again, as we are 
bringing into the country products from the ends of the earth, 
we will bring in the future, as we have in the past, unknown 
insects, such as the gypsy and brown-tail moths and San Jose 
scale, all of which must be reckoned with. While this, at first 
glance, may seem discouraging, yet it is after all what makes 
our fruit growing profitable. It puts a premium on the product 
of the man who will grow and market his article in spite of 
these difficulties. I am very sure, were it not for the San Jose 
scale—which, fortunately, you Maine growers have not yet had 
to contend with—our fruits would not be bringing the present 
high prices. Spraying is not a summer day pastime, or a job 
which one may crave. It is disagreeable and expensive at best, 
but must be done if success in orcharding is to be attained, 
and when properly done no day’s work in the orchard or on the 
farm will yield so large a return. 

Simply to spray because it is fashionable, or when one has 
an odd moment, will avail little. One must spray for a definite 
trouble, do it at the right time, and do it thoroughly, or he had 
better not do it at all. 

I am no entomologist or plant doctor, so do not propose to 
go into a description of the life history of insects or diseases, 
other than is necessary to bring out a few vital points. One 
must distinguish in the first place between insects which eat 
with their jaws, such as the potato bug or tent caterpillar, and 
can be controlled by poisoning the leaf surface, and those that 
suck their food from the leaf tissues and to which no poison 
does any harm, such as the various families of plant lice. 
These can only be destroyed by covering them with some sticky 
substance to stop up their breathing pores which are in the 
sides of their bodies. The various soap and oil emulsions, as 
well as the lime and sulphur washes, are all effective, but un- 
less they can be applied when the insect is in the egg state, not 
always very satisfactory, for most of these insects are winged, 
and unless they are hit with the material they soon return, and 
in a few days rear up a large family to destroy the plant or to 
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be destroyed by the orchardist. Fortunately, such are usually 
migratory in their habits, and have a large number of parasites 
that prey on them, and only do serious damage in occasional 
years. It is pretty thoroughly demonstrated, too, that the lime 
and sulphur washes will destroy a large portion of the eggs 
if the application is made early in the season. There is always 
a vulnerable time in the life of all these pests when they can 
be most easily combated, hence the importance, as I have sug- 
gested, of timely spraying. The fungus troubles are in a class 
by themselves, and only as the various arsenical poisons have 
fungicidal properties will they have any effect at all in holding 
these diseases in check. It must be remembered, too, that they 
can be prevented, seldom if ever cured. Let us take specific 
cases. I will say nothing about the San Jose scale, or the Blis- 
ter mite, which is causing us such expense in our New York 
orchards, but confine myself to the codling moth and contem- 
porary insects, with the apple scab. 

The codling moth lays her egg when the weather is warm 
enough to start the buds, usually about the time the petals 
have fallen from the blossoms, when the embryo fruit stands 
upright with the calyx leaves open. ‘This is a convenient de- 
pository for her egg. If at this time the poison is put on, so 
as to fill these littk cups, even though the leaves may close, 
the poison is secreted where the worm hatching out will get 
his first meal well seasoned with arsenic and goes to that bourne 
from which no insect ever returns. The apple scab fungus 
winters over in the dead leaf, and when the weather is moist 
and warm, which is usually about the same time as the blos- 
soms fall, these spores shoot out into the air and attach them- 
selves to the foliage and twigs, and if wet weather prevails, 
multiply at an enormous rate, living on the tissues of the leaves 
and later spreading to the fruit, marring its beauty and making 
it illshapen. If at the same time we are applying the poison 
for the codling moth, as well as the tent caterpillar, and some- 
times canker worm, that are active at this period, we add to it 
a fungicide, this one spraying done just at the right time and 
done thoroughly, will give, in most years, clean fruit. 

Without question the best poison to use is arsenate of lead. 
This is superior to Paris green, first because it will not injure 
the foliage, second, because it is adhesive, and third, united 
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with lime and sulphur, it increases the effectiveness of the latter 
as a fungicide. This can now be bought in quantities for ten 
cents a pound or less, and comes under a guaranteed analysis 
of the per cent of arsenic oxide it contains. This runs from 
14 to 20; usually about three pounds to fifty gallons of liquid 
is sufficient to destroy insect life. The bordeaux mixture has 
been for many years the great standby as a fungicide, and I 
bear testimony to its worth for that purpose, but as we have 
used more powerful spray apparatus and consequently done 
a more thorough job, we have found increasing difficulty with 
the fruit being rusted. This was not as serious, of course, as 
the scab, but it was a serious objection, and such varieties as 
the Greening, McIntosh and Ben Davis were particularly 
susceptible. The experience of the last two years has fully 
demonstrated that the commercial lime and sulphur mixtures 
testing about 32° Beaumé, diluted with 30 gallons of water, 
are as efficient as the bordeaux in controlling scab, and at that 
strength will not harm the foliage, and even at greater strength 
there is no rusting of the fruit. 

To illustrate the importance of thorough spraying at the right 
time, I will cite the work of Dr. Felt in my orchard the season 
of 1909. Many will remember that Professor Melander con- 
tended that in order to destroy the codling moth, there must be 
a coarse spray, thrown with a sufficient force to penetrate the 
lower calyx cavity of the apple. He asserted that it was nec- 
essary to have 200 lbs. pressure at the pump in order to do 
this, and his work showed clearly that such spraying done just 
when blossoms had fallen gave better than 90 per cent of 
worm-free fruit. If it were true that this pressure was neces- 
sary, it was very important that orchardists should know it. 
With an unbiased mind, only desirous to determine the facts, 
Dr. E. P. Felt, State Entomologist of New York, undertook to 
prove or disprove the truth of this contention, by very careful 
experiments in my own orchard, as well as those of Mr. W. 
H. Hart at Poughkeepsie, N. Y. With the exception of some 
minor detail, the work was substantially the same in both 
orchards, and being familiar with that in my own, I will de- 
scribe it. The trees were 17 years set, bearing for the most 
part a full crop, and the orchard had been thoroughly sprayed 
for a dozen years. In fact, we could find very few of the 
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parent moths early in the season, and the doctor was in some 
doubt as to the wisdom of carrying on his work in this orchard, 
but the year previous, in spite of spraying, we had too large a 
proportion of wormy fruit, and I was satisfied that there were 
plenty of the parent moths to give us an abundant crop in a 
favorable season. The orchard was divided into blocks of 42 
trees. The first two were Greening, the last two Baldwin. 
In the center of each of these blocks six trees were selected 
for the test. The surrounding 36 were all treated in like man- 
ner. In the first case the pressure was from sixty to eighty 
pounds with a Vermorel nozzle, throwing a very fine spray. 
The trees were thoroughly covered, but examination showed 
little poison in the lower cavity. On the next six center trees 
the same pressure was used, but a bordeaux or coarse nozzle. 
Just as thorough work was done, and very much more material 
was used to cover the tree, and a few of the lower cavities were 
filled. In the next block, from 100 to 125 pounds pressure 
was used, with the same coarse nozzle. There was not very 
much difference in the amount of material, in fact a little less 
than with the smaller pressure, and a larger proportion of the 
lower cavities were filled. In the fourth block the pressure 
never went below 160 pounds, and most of the time was at 200 
with the same coarse nozzle. A large portion of the lower 
cavities was filled with this heavy pressure and the coarse 
spray. It is interesting to note that in this last block of trees, 
there was one tree for which the speaker is responsible, that 
while in his eyes from the tower apparently it was well covered, 
was pronounced by the entomologist on the ground to have a 
less thorough coating than any of the checked trees. This was 
noted and the results will appear in the summary. There were 
also three trees in the orchard left entirely unsprayed. The 
spray material in every case was three pounds of arsenate of 
lead with 50 gallons of bordeaux mixture, 3-3-50 formula. 
In the fall, all the fruit was counted, including the very small 
amount which fell to the ground, even those stung by plant lice, 
with the result that on all the trees, in all the blocks, there was 
from 97 to 98 and a fraction per cent of worm-free fruit, and 
there was no perceptible difference whether the spray was coarse 
or fine or the pressure high or low, so long as the tree was 
thoroughly covered. The one tree referred to above, had the 
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largest per cent of wormy fruit so that it brought the average 
of that block down about one per cent below the rest. The 
three unsprayed trees in the midst of the orchard thoroughly 
sprayed, showed 30 per cent of wormy fruit, as against less 
than three on the sprayed trees. Where the coarse spray was 
used, particularly on the lower limbs, even the Baldwins were 
badly rusted from the bordeaux. The results in the Hart or- 
chard were almost an exact parallel of these just stated. In 
both cases, wherever there was a worm-hole in the side, exam- 
ination was made to find whether the worm came from the 
first brood working from the center out, or was the work of 
a later brood entering from the outside, and showed that only 
in a few cases did the insect enter after the first spraying. 
The summary of the above would plainly indicate that so long 
as the trees are thoroughly covered, at this critical time, with 
an adhesive poison, like arsenate of lead, one thorough spray- 
ing is sufficient to make the fruit practically worm-free; that 
the coarse spray is of no advantage and much more expensive 
because wasteful of material; that the high pressure is desir- 
able because the work can be more rapidly done, but by no 
means vital for good results; that the bordeaux mixture, al- 
though controlling the scab, reduced the market value of the 
fruit. In my own orchard the work was all done with a hand 
pump but power size; in Mr. Hart’s the power came from a 
gasolene engine. 

This experiment was repeated by Dr. Felt in orchards of 
Mr. Hart and of a neighbor of mine the past season (my own 
Baldwin orchard having so small a crop that the test would 
have been unsatisfactory) and his results were practically the 
same as in 1909. ‘The results obtained by the speaker this past 
season—although no accurate account was kept—were as satis- 
factory as those of a year ago, but instead of the bordeaux 
we used commercial lime and sulphur, one to 30, with the three 
pounds arsenate of lead, and we had neither apple scab nor 
rust, nor was there the slightest injury to the foliage at any 
time. The Ben Davis packed this year were the only ones that 
I ever barreled of which I was proud, for hitherto, however 
free they might have been from worm or scab, or however 
large, their beauty—for that and their productiveness is all they 
have to commend them—was always marred by Bordeaux rust. 
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Further comment from me I think is unnecessary. An appli- 
cation to Dr. Felt at Albany, N. Y., will doubtless bring his last 
year’s report, with this matter carefully tabulated, and illus- 
trated with photographs, showing the piles of apples, wormy 
and free; all of which should convince the most skeptical of 
the value of a spraying so long as it is done at the right time 
with the right material and thoroughly. 


SOME ESSENTIALS IN THE PLANTING AND BRING- 
ING INTO BEARING OF SUCCESSFUL APPLE OR- 
CHARDS, CONSERVATION OF SOIL FERTILITY, 
AND THE PROPAGATION OF MORE PRODUCTIVE 
TREES. 


Address by Hon. Grorce T. Powe tt, President of the Agri- 
cultural Experts’ Association, New York. 

With the great acreage that is devoted to apple culture, it is 
a surprising fact that the production of this great staple fruit, 
and the best of all fruits, does not keep pace with the demand 
for it. 

So short has the supply of apples been for several years, so 
high has been the cost in recent years, and so much greater has 
been the increase in population than the increase in the supply 
of the fruit, that they have been beyond the reach of the great 
mass of consumers. 

In 1900, the orchard products of the United States were 
worth $83,571,840. Of this amount California produced 
$14,526,786, and New York $10,542,272. Of the total number 
of fruit trees planted, the apple represents 55%. 

In 1896, our apple crop reached 69,879,000 barrels. In that 
year Maine produced 2,419,000 barrels, but in common with all 
other apple-producing states, the yield has been greatly lessened 
since. 

For this condition of a great shortage of apples, year after 
year, there are three principal causes—depleted soil, non-pro- 
ductive trees, and injurious insects. 

While after two centuries of production, the soil of New 
England is by no means exhausted of its fertility, it is to an 
extent depleted, and to a degree that the orchards are not 
maintaining their old-time yields. 
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Every bushel of apples, potatoes, corn, and grain produced, 
takes out of the soil nitrogen, phosphoric acid and potash, and 
unless some return of these is made, the time must come when 
there must inevitably be a reduction in yield. 

Every ten years, 35 bearing apple trees will take out of an 
acre of soil, 619 pounds of nitrogen, 140 pounds of phosphoric 
acid and 716 pounds of potash, and if this is continued over a 
long period of years, without ploughing in green crops and add- 
ing some new plant food, soil and trees alike will fail to pro- 
duce paying crops. 

THE SOIL. 

The apple will grow in a variety of soils. Even on a poor 
soil it will struggle to maintain its life and to reproduce through 
its fruit, as reproduction is the real object of all life, animal 
and vegetable. There are, however, certain kinds of soils that 
are much better adapted to the development of apple trees than 
others. A soil that contains a certain amount of clay in its 
composition is excellent. Trees will grow in a stiff clay, but 
such soil is often over-saturated with water and trees will not 
do their best with too much water about their roots. Air which 
is necessary for the roots of trees and for all plants, is fre- 
quently shut out by the water in a clay soil. Such soil should 
be well underdrained, before trees are planted in it. 

A soil that is made up of a mixture of clay and sand, and is 
known as a clay loam, is excellent for apple trees. 

Trees will grow in a sandy soil, but they will not grow so 
large, neither will they produce so much fruit. The trees and 
the fruit on sandy soil are more subject to insect attack, for 
insects thrive better in a dry soil than in one that holds water 
for a long time. 

There are, however, variations in sandy soils, that produce 
not only good trees, but an abundance of excellent and beautiful 
fruit. 

The subsoil is an important factor in the planting of trees, 
and its quality and character should be understood. It is closer 
and more firm than the top soil, and retains moisture longer, 
but it may be made up of such fine particles of clay, and with 
so little vegetable matter in it, as to be impervious to water, and 
this constitutes what is known as hard pan, and if this lies up 
to within a foot of the top soil, trees will not thrive in it, neither 
will they produce much or good fruit. 
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Such formation near the surface prevents the water in the 
soil below from rising to supply the needs of vegetation, through 
long periods of drought. Where a hard pan formation may 
exist from six to ten feet below the surface, it is of great value, 
for there a certain moisture supply is assured through dry sea- 
sons, especially where frequent cultivation is given to the sur- 
face soil. 

SOIL FERTILITY. 

One of the great problems before our country now and for 
all time, is the conservation of the plant food of the soil, and 
its economical increase. 

This may be accomplished in two ways,—by tillage, and by 
the growing and ploughing in of leguminous crops. There is 
yet a great amount of plant food in the soil, but much of it is 
in unavailable form. More and better tillage will improve any 
soil. Too generally, ploughing is hastily and poorly done. The 
real object of ploughing is not alone to prepare the soil for a 
seed bed or for the better planting of trees, but to get at the 
plant food that is essential to the growth-of vegetation. 

Every atom of soil contains plant food, and the greater the 
division, and the finer the particles of soil are made, the more 
readily may the roots of trees and plants get from them the 
plant food they require. 

After more than six thousand years of production on the soil 
of the older countries of Europe, crop yields are larger and 
steadily increasing, and this is due to the more intensive tillage 
that is done more than to any other one cause. 

At Orchard Farm, for a period now reaching over sixteen 
years, I have been growing clover and ploughing it in, as a 
means of improving the soil, and have the evidence of a marked 
increase in production and general improvement. The first 
efforts in the use of crimson clover were most discouraging ; 
but few plants grew after the germination of the seed, but by 
persistence in repeated sowing of the seed on the same ground, 
a steady increase in the growth of the plants was secured, until 
at the present it is only necessary to sow the seed, when a strong 
growth is obtained. 

After a season of over five months of protracted dircidtt with 
only occasional very light showers, there is on one hundred 
acres of orchard of 10,000 trees a luxurious growth of clover 
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which has added not only all of the nitrogen the trees require, 
but a large amount of humus which for years has been built 
up in the soil by the continued ploughing in of the clover crops. 
The orchard land is ploughed in the early spring, and harrowed 
weekly, until early July, when eighteen pounds of clover seed 
per acre are sown, one-half of which is Crimson and the other 
half Mammoth Red clover. 

By this method, any soil, however poor, may be in time greatly 
improved and its productive power largely increased. To be 
successful in obtaining the regular growth of clover, there must 
be present in the soil the bacterial life that is essential to the 
nourishment of the clover plant, and if this is deficient, as is 
the fact in much of the older soil of the East, it must be sup- 
plied by artificial inoculation. The growth of clover may often 
be much improved and aided by a liberal application of lime, 
and by a few hundred pounds of potash and phosphoric acid 
per acre. 

Where the soil is not in the best condition at the time of 
planting an orchard, this method of soil improvement may be 
adopted and the soil and trees both benefited at the same time, 
and while they are growing. 


THE PROPAGATION OF THE TREES. 

Next in importance in the establishment of a productive 
orchard is the right propagation of the trees. A mushroom 
may complete its growth in twenty-four hours, but an apple 
tree not in a century, hence in planting this most desirable of 
all fruit trees, it is of vital importance that the best condition 
be obtained in the tree. From the long life and value of an 
apple tree, its propagation becomes of the first importance. 

In nursery practice, the seeds of the apples are sown in rows 
and the seedling trees either budded or the pieces of the roots 
grafted with the desired varieties taken from the nursery rows. 
I always prefer to plant trees that have been grown from whole 
roots rather than piece roots. 

Trees propagated in the former manner have no particular 
character. They are uneven in quality, and have little uniform- 
ity of bearing or general character of tree and fruit. In look- 
ing over most orchards, very few trees will be seen that are 
alike in form, while the fruit on the same tree will vary largely ; 
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some apples will be round, others flat, of the same variety. 
This makes box packing most difficult. 

Too little thought and attention have been given to the propa- 
gation of trees with reference to obtaining definite quality, as 
constitutional vigor, character of growth, and productiveness. 

Twenty-one years ago, I was asked to address a nurserymen’s 
convention where I advocated the value of propagating nursery 
trees, from the selected buds of well known bearing trees of 
the different varieties that had a record of years of production 
where their quality and habits were well known, claiming that 
by such means, a far more valuable and productive class of 
trees might be obtained. 

A very large majority of the nurserymen present were op- 
posed to the proposition and said that a bud was a bud, and a 
scion was a scion, and it mattered little from what source it 
came, it would make just as good a tree. They gave no con- 
sideration whatever to the individuality of trees; or to the dif- 
ferences or individuality of the buds on the different parts of 
a single tree. 

That great variations in trees exist, is plainly to be seen in 
any orchard. There are no two trees that are alike. They 
differ in growth, in form, in productiveness, and their differ- 
ences may be closely seen by observing the trees in any row 
of the same variety in any orchard and under the same general 
care and management. 

For many years one of the largest apple orchards in the 
United States, planted and growing in the rich soil of Kansas, 
did not yield above an average of 22 barrels of apples per acre, 
and after more than a quarter of a century of such low produc- 
tion the orchards are cleared, and the land again devoted to 
wheat. On the other hand, there are orchards that are pro- 
ducing an average of six barrels to a tree, and 170 to 180 bar- 
rels to the acre. The present season individual trees have pro- 
duced from 16 to 19 barrels of apples. It is reported that in 
New Hampshire, F. H. Gowen of Stratham picked 17 barrels 
from one tree, while George Gowen of the same place picked 
19 barrels from one tree. 

These illustrations show the great difference that is found 
in the production of fruit. The general practice among nur- 
serymen is to take their buds or scions from the young trees 
grown in their nurseries to work on their seedling stocks. 
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Trees have two functions—one of growth, the other of pro- 
duction. The young nursery tree has a natural tendency toward 
growth, and if buds are taken from these, the vegetative tend- 
ency is transmitted to the seedling stocks in the nursery, and 
under the general management given to trees, orchards seldom 
produce much fruit before from twelve to fifteen years. 

There are, however, varieties that will begin to bear sooner 
than others, as the Duchess, and Wealthy. Where trees are 
budded or grafted from the buds taken from mature bearing 
trees that have come into bearing early and have been persistent 
in bearing quality, there is a stronger tendency imparted to the 
young trees to begin bearing at an earlier age. We have se- 
lected buds from Rhode Island Greening trees of great bearing 
quality and at three years from the time of budding two-year 
nursery trees, have picked one-half bushel of fruit from them. 

During the present season, from Wealthy trees, six years 
planted,two years old when planted, and budded on nursery 
seedling stock with buds from special selected trees of great 
bearing quality, we have netted $60.00 an acre for the fruit, 
after paying for barrels, picking, packing, freight, and commis- 
sion in selling. The Newtown is a variety that is long in com- 
ing into bearing. We have an orchard budded with Newtown, 
on two-year-old nursery trees, from buds selected from very 
prolific trees, that are showing fine specimens of fruit, the third 
year. We judged the fruit at the American Institute from the 
trees from which the buds were taken, apples that took first 
prize for three years in succession, and the specimens thus far 
borne by these young trees show the same general character of 
good size, uniform shape and fine finish of skin. 

That there is a large field for the improvement of the yield 
of apples from the careful selection of propagating material 
from strong ideal productive trees, there is no doubt. 

Yields of potatoes, corn, and wheat have been largely in- 
creased through ,this principle of selection, and there is no 
reason why fruit trees may not be improved through the same 
method. 

That certain diseases that attack some varieties of trees may 
be overcome by selection of both stock and scion, is quite con- 
clusively demonstrated through more than twenty years of 
work along this line. 
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It is well known that the King tree as usually grown is sub- 
ject to canker and is short-lived. Very few King orchards are 
planted for the reason that the tree fails early, and the blocks 
of this variety are badly broken, before they reach a profitable 
bearing age. 

Twenty-one years ago, we planted a block of Northern Spy 
trees, for the foundation of a King orchard. We chose the Spy 
tree, because of its great vigor and hardiness. We then looked 
for the best specimens of the King trees that could be found, 
that had, at thirty years of age, vigor and freedom from disease, 
with large production of fruit of uniform good quality. The 
two-year-old Spy trees were grafted with the scions of these 
superior King trees, and up to the present time, there has been 
no appearance of canker, while the trees have borne regular 
crops of the finest fruit. 

In top-working there is one important point to be considered, 
that of the right union between the stocks. 

There is a difference in different varieties in regard to a con- 
genial uniting of the stocks, and this is important to ascertain 
and to be understood. If there is not a strong and perfect 
union between the bud or scion and the stock, bacteria will get 
in their work and there will be a diseased tree in a few years. 

The Tolman Sweet is also a stock upon which other varieties 
will unite well. More work and study are needed along this 
line to ascertain the kinds of stocks and varieties that will 
assimilate and make the best union in top-working, and in 
propagation in the nursery. 


TILLAGE OF ORCHARDS. 

In the East, the value of tillage to produce more and better 
apples is not fully understood. A great majority of orchards 
are in sod and the crop of apples is an irregular product. The 
growers of the Northwest are intensive cultivators and as the 
result of their better work and more attractive fruit they are 
steadily commanding the best trade of the world. 

The secret of their success is small orchards. Many do not 
exceed five and ten acres, and to these frequent tillage is given, 
when large yields of high quality fruit are obtained. 

There are many New England hillside orchards, too steep 
and rocky to admit of cultivation, or even spraying with ma- 
chinery, and while they are more or less productive, and the 
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flavor of the apple is better than the western grown apple, yet 
the best trade will not take them. To obtain the best fruit that 
will command the highest value, it will be wiser to take a few 
acres of the best land on the farm for future planting and give 
to them higher culture and more spraying. 

In the soil survey and investigations that have been made in 
New York State, it has been found that the cultivated orchards 
yield 80% more fruit than an equal area in sod, and that the 
quality of the apple is better. 

Tillage not only improves the soil, but conserves the moisture, 
which gives larger yields and better fruit. 


INSECT CONTROL. 


When we realize that there are over 300 different species of 
insects that attack the apple tree, the wonder is that there should 
be anything left for human use. Fortunately they are not all 
seriously injurious. 

In attempting the control of insects, it is important to under- 
stand those which it is necessary to control. 

There is much spraying done that is ineffective because the 
right materials and methods are not used. 

There are two types of insects to keep in mind, which need 
entirely different treatment. One is the sucking class, which 
suck the sustenance from the wood, foliage and fruit. This 
is known as the plant lice type, the aphis, that curls up the 
leaves of the new growth. The San Jose scale belongs to this 
class, and is one of the most destructive in its work, now very 
generally spread over most of our country. For these insects, 
oily sprays need to be used. They are killed by contact of the 
material with their bodies. We have used kerosene emulsion 
extensively, but find Scalecide more convenient and for the San 
Jose scale, more effective. Lime and sulphur mixture is also 
effective if it is properly made and applied. 

There are now many commercial brands put out, and while 
we have used them, they have not proved as effective as Scale- 
cide. In a comparative test made a year ago, few scales were 
killed by lime and sulphur and the spread the past season was 
very great, while Scalecide used on the same day, in the same 
orchard, gave far better results. 

For the apple aphis, one gallon of Scalecide to thirty-five of 
water will be effectual sprayed on as soon as the insect is dis- 
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covered. For the scale, one gallon to fourteen of water, sprayed 
on the trees as soon as the foliage is off in the autumn, will 
kill it. Very thorough work must be done. Too much spray- 
ing is only half-way done. 

The other class of insects to be understood, is the chewing 
and biting type. These are the apple-tree tent caterpillar, the 
canker worm, the gypsy and brown-tail moths, and others that 
eat foliage and fruit. For these a poison must be used. Ar- 
senate of lead is one of the best materials to use, provided it 
is pure. It adheres better to the foliage than Paris green, and 
should be used at the rate of 2%4 pounds in 50 gallons of water, 
or in lime and sulphur in a summer spray. This should be 
used as soon as the blossoms fall and again in ten or twelve 
days. If the spraying is very thoroughly done, these two spray- 
ings should destroy the codling moth and give 95 to 98% of 
perfect apples, free from worms or blemish. A third spraying 
about the middle of July should give protection wherever a 
second brood of this moth appears. 

The brown-tail moth is a serious menace to New England 
orchards but it may be controlled. For several years I have 
had the directing of the development of one of the largest 
orchards in New Hampshire, planted by the late Wm. H. White, 
at Pittsfield. 

In August several thousand apple trees are regularly sprayed 
with arsenate of lead, 2 pounds in 50 gallons of water, just as 
the young caterpillars begin to eat the foliage before hibernating 
for the winter. 

One thorough application will clean them out effectually and 
before any damage is done by them. In a recent examination 
of this large and very promising young orchard, I found but 
two nests that had in them live caterpillars, so thoroughly had 
the spraying been done. 

In the future planting of orchards, low headed trees should 
be adopted. For this policy there are several good reasons. 
Spraying can be done much better on low trees, the fruit can 
be picked much more rapidly and at less cost, and there will be 
far less loss of fruit from wind storms. 

From old trees, thirty-five feet high, it costs 25 cents a barrel 
to pick the fruit that is left after storms, while the cost is but 
6 cents a barrel on trees eighteen feet high. 
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THE ORCHARD PLAN. 


There are many ways in which to plant trees. The general 
plan is to plant in squares 30x30 feet. Some are planted 25x25 
and both of these distances are too close for most varieties. 
At Orchard Farm we plant standard permanent trees 40x40 
feet, such as the Baldwin, Rhode Island Greening, Northern 
Spy, and McIntosh, and interplant with early-bearing kinds 
as Yellow Transparent, Duchess, Wealthy, and Wagener at 20 
feet each way. This gives 110 trees to the acre. 

It is expected to take out the interplanted or filler trees in 
about twelve years, as the conditions may demand and the per- 
manent trees may require the entire space. 

In planting, two-year-old trees are used, and they are headed 
down to within twenty-six to thirty inches of the ground, and 
the tops of the trees are well cut out in pruning. By pruning 
on the under side of the lower branches an upward tendency 
will be given to the growth. The base of these branches will 
be strong and for years cultivation can as readily be done as 
with trees headed up five or six feet. For this class of trees 
we need different tillage implements. These may run under 
low trees on extension beams, while the team may keep away 
from the trees. 

We do not need to cultivate the soil deep about trees; light 
surface tillage is better. 


PLANTING PLAN. 
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In this plan the o represents the permanent tree 40x40 feet, 
and the « the interplanted or filler trees. This will give 110 
trees to the acre. 

While this plan of planting orchards is yet largely experi- 
mental, we are getting some satisfactory results with trees 
planted six years on this plan. During the present season we 
have harvested Wealthy apples and other varieties that after 
paying for picking, packing, barrels, freight and commission 
have given a fair net profit per acre. This for six-year-old 
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trees from planting, and two years old when planted, we con- 
sider pretty good results, and there are certainly six years more 
of crops to be had from these trees before the Northern Spies 
will need the space, and each year will give largely increased 
yields. At least one-half of the apples were thinned from the 
trees, and not enough fruit was then taken off. 

In planting again I would change the distance and plant the 
permanent trees 45 feet apart. We have Duchess trees of the 
same age that did nearly as well as the Wealthy. ‘This plan is 
to be cautiously advocated. I am advising and directing other 
large orchard plantings on this plan, but when the time comes 
that the filler trees should be taken out, they must go even 
though they are paying well. . 

The danger with this plan, is that many who would adopt it, 
would fail to take out the trees when necessary to do so, and 
thus ruin their entire enterprise. No man with a weak back- 
bone should plant trees on this system. 


DISEASES OF TREES. 


As with insects, trees have to contend against diseases. These 
are mainly canker, collar rot, and twig blight. Also the fruit 
is more or less subject to the apple scab fungus, which dis- 
figures it for the market. 

Bordeaux mixture has been the main and most valuable ma- 
terial to use for these conditions, but for the last few years it 
has produced injurious effects upon apples by russeting the 
skin of the fruit to such an extent that by many it has been 
abandoned. Effort has been made to obtain substitutes for it 
and these have been found in lime and sulphur, and in a new ma- 
terial known as Sulfocide, made by B. G. Pratt Co., of New 
York; and other preparations are being put out. Arsenate of 
lead may be used with lime and sulphur, but only Paris green 
with Sulfocide. Along this line of work we need more knowl- 
edge. 

From some unknown cause, all spray materials have done 
more or less damage to foliage and fruit the past season. The 
spring was unusually wet and cold, and the fruit and foliage 
were more tender and susceptible to injury from chemicals. 

_ For summer spraying, 1 gallon of lime and sulphur to 35 
gallons of water should give good results, and 1 gallon of Sul- 
focide to 200 of water, for apples and pears, and 1 to 300 for 
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fruit rots, later in the season. For the apple scab, these sprays 
should be applied after the blossoms have fallen, and again 
in ten days. 

New England has excellent soil and climatic conditions for 
the production of high grade apples. It is only necessary to 
use the better methods required to meet the greater exactions 
of the markets of present times, when every acre of land de- 
voted to orchards will bring satisfactory returns to those who 
possess them. 

With the educational work that is being done by this State 
Association, together with that of the other organizations of 
the State, Maine may in the future more than double her or- 
chards, and the income that may be derived from them. 

PRESIDENT TwircHELL: Maine is fortunate, ladies and gen- 
tlemen, in the man who has been selected by the Commissioner 
of Agriculture to stand at the head of the department of ento- 
mology at Augusta; a man who has been trained from his boy- 
hood through innate love for the work; a man who has been 
ready at all times to answer any call and to assist anywhere 
and everywhere. This meeting could not have been the suc- 
cess it is but for the services and the co-operation of this official, 
and it gives me great pleasure, as one of his associates, to pre- 
sent him as the speaker of the evening—Prof. Hitchings, a good 
worker for the promotion of pomology and protection from our 
insect pests. 


A HALF HOUR AMONG MAINE ORCHARDS IN 1ogi1o. 
Illustrated by Stereopticon. 
By Pror. E. F. Hrrcuines. 


(Extracts from stenographic report.) 

In regard to this movement for better fruit—as many of you 
know it started with the New England Fruit Show last year 
and that movement has spread in one short year so that its 
influence extends, I think, from Maine to Oregon. It surely 
covers New England and our sister states New York and New 
Jersey. 
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We have among our fruit pests here in Maine one of the most 
common, and one that does perhaps the most serious damage 
to our fruit directly, the codling moth. In the picture before 
you, a female is seen in the act of laying her eggs on the apple, 
and an enlarged one by the side showing somewhat the colors 
of this moth, the adult insect. I will not take time to give the 
life history of this insect because it is familiar to you all. We 
must spray our orchards at the time when the fruit is erect as 
you see it, and the calyx cup open, to destroy this pest that does 
so much injury to our fruit. 

The apple is here divided showing the work of the larva, the 
young of this moth, as it has done the work and emerged from 
the apple. 

Here is a highly magnified illustration of the complete, fully 
developed larva before it goes into its cocoon to change to the 
adult insect. 

Another pest that has done so much damage here. This is 
the curculio, the apple showing the crescent-shaped impression 
made by this beetle in the act of laying her eggs. 

The next slide represents the adult insect highly magnified, 
showing quite a formidable insect. 

Next we have the so-called railroad worm or trypeta, the 
adult being a two-winged fly about half the size of the ordinary 
house fly; the young of the same is shown at the bottom of 
the slide. The only way to control this pest is to keep sheep 
or hogs in the orchard, or to pick up the fallen fruit and feed 
it to the stock. 

This is an insect that is familiar in the larval stage, perhaps 
not so much so in the adult stage, the borer. This beetle lays 
her eggs near the ground, the young of which remains two years 
in the tree. A very serious pest in some sections of the State. 

We now come to the pest which has been so abundant this 
year, the so-called fall web worm. It has never caused so 
much destruction in any season before, as far as we know. 
This is the web made by the caterpillars. 

The next slide will show you the adult caterpillars as they 
appear on the twigs; they are quick, active fellows. 

The slide following shows the adult moth in the act of laying 
her eggs on the under side of a leaf. The moth is very similar 
to the so-called brown-tail moth, appearing about the same time, 
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of similar habits, flying at night as most of our moths do, and 
depositing her eggs on the under side of the leaf, these appear- 
ing in a flat greenish cluster, covered with a white bloom. 

This picture represents the pear covered with the so-called 
San Jose scale—a pest that has not reached Maine to any extent 
although this summer we have discovered it in three new sec- 
tions. Before we have only known it to be in one orchard in 
the town of Limerick where it has existed for eight years, and 
there by proper spraying and treatment this year we think we 
have controlled it. While inspecting a Gregory orchard the 
other day my assistant found a tree infested with the living 
scale. A report has come to me of a tree infested at North- 
east Harbor, and I found one in Gardiner this summer. These 
last were both dead. Although we have not formerly had this 
pest, while our neighboring states have been badly infested, we 
must be on the watch to destroy it, for it is the worst pest that 
can come to our orchards. 

We now come to the brown-tail that has been mentioned 
tonight, a caterpillar that infests Maine more than any other 
New England state. Coming first to Massachusetts, it spread 
to Maine and today we have over 8000 square miles in- 
fested with this insect pest. It is, as you learned, easily con- 
trolled in the orchard. You never need have a single fall or 
winter nest of brown-tails if you treat your orchards properly 
by spraying with lead arsenate toward the end of July or the 
first of August, directing the spray on the under side of the 
leaves. You will then destroy the little fellows before they 
make their winter nests. 

The next slide will show a cluster of the adult moths, the 
male and two females. The next shows the female in the act 
of finishing the cluster of eggs, a brownish deposit about the 
width of an ordinary lead pencil and from an inch to an inch 
and a quarter in length. This egg cluster may be found if you 
examine your orchards in the latter part of July. 

Now pass from these pests to another condition in Maine. 
The winter of 1906-1907 has been referred to as being the cli- 
max of injury to Maine orchards. The condition shown here 
is of an orchard of perhaps four hundred trees, the picture 
being taken, as you see, in the summer time, and yet there are 
no leaves on the trees; an orchard completely destroyed in 
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that one winter of 1906-1907. We had about a thousand or- | 
chards inspected and from examinations made under all con- 
ditions of slope, drainage, and soil conditions, we found that 
the Northern Spy and the Tolman Sweeting were the two vari- 
eties that stood up the best under all conditions. Since then 
we have been working along those lines and preaching the use 
of either the Spy or the Tolman for a stock for Maine. This 
orchard has been removed. There were just one or two trees 
that lived out that season—an orchard of good bearing age 
and productive. 
* * * * * * * * * 


This slide shows a tree affected by canker, the picture taken 
a short time ago. It would have been in full foliage if it had 
been in a healthy condition. I took the picture in the month 
of September and you can see very scanty foliage. It is a 
type of one of those neglected trees which since that winter has 
been gradually dying, but if it had been treated properly it 
would be in a flourishing condition at the present time. 

This represents one of the Gregory orchards, one out of about 
two hundred registered orchards under what we call the Greg- 
ory offer. This represents a portion of a lot of twenty-seven 
acres set by one man this year; he is standing by the side of 
the tree you see in the foreground. On each side is a culti- 
vated section where he is raising on one side potatoes, on the 
other, beans; the section following is corn, next buckwheat. 
When I was there to inspect, this was the condition—two teams 
ploughing in the buckwheat that stood up to your knees, a dense 
growth. This view shows some of the nursery stock purchased 
for Maine. We have been trying to cut out such poor nursery 
stock and we have succeeded this year in eliminating one nur- 
sery that sold at least 10,000 trees last spring here in Maine. 
This nursery cannot secure another agent in Maine because our 
agents have to be licensed. We received word the other day 
from this agent who sold these trees, asking for a renewal, and 
we wrote him that under the circumstances we could not grant 
him a license. This same company has been doing business in 
New York State for thirty-five years. 

This represents a nursery of one year whips as we call them. 
Much of the nursery stock comes from France, and is budded 
the first season. This shows the result of the one year’s growth, 
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the next slide shows two years’ growth in the same nursery, 
and the one following three years’ growth. 

In our experimental work we have been attempting to estab- 
lish, just as our speaker has demonstrated to us today, the value 
of special stock, and we have at home what we term selected 
stock. We have scions growing from the noted $50 Spy tree, 
from Uncle Solon Chase’s orchard. We have the so-called 
Lowell Baldwin, a strain of Baldwins, the finest in the State. 
We have Wealthy stock selected from right up in God’s sun- 
light in the top of a tree that has borne the best crops of 
Wealthy apples for the last ten years. And I believe that is 
the way for us to work. I hope you will all take the lesson 
that was given you this evening, and when you are top-working 
your orchards select your scions up in the top of the tree, don’t 
reach for them on the ground; get the best that there are and 
set them as selected stock. 

We now have a Lowell Baldwin scion, set this year. The 
scion has made a growth of three feet this season, and fully 
ripened, to the tip. This is one of many trees in an experi- 
mental plot that we are trying and every Lowell scion set this 
year has made that stocky growth. And that is what a selected 
stock will do. You dairymen don’t go out and buy scrub stock. 
Why do you set any old thing for a scion in your orchard? 

Here is an ordinary cold storage building that any farmer 
can construct, showing apples that are hauled in and kept in 
storage waiting for a better market. 

This represents a cold storage plant, probably the most noted 
in the world, at Hilton, N. Y., fifteen miles north of Rochester. 
About thirty farmers united to build this cold storage plant. 
It was completed last year at a cost of $120,000, and has a 
capacity of 65,000 barrels. They can keep the temperature in 
the upper story as cool as in the lower, and that will average 
anywhere from 30 to 32 degrees the year round, if they want 
tc keep it there. They charge 40 cents a barrel for storage for 
apples. That is what they are doing in this little section. 


x * * * * * * * * 
The last view shows you something of Nature’s painting. The 


blossoms and fruit here shown can only be fully appreciated 
and enjoyed by those who are near to Nature’s heart. 
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THURSDAY—9.00 A. M. 

The annual business meeting was called to order by President 
Twitchell. The secretary made his report as follows: 

Mr. President, Ladies and Gentlemen: 

On January 13th there was an executive committee meeting 
at the Elm House, Auburn; Mr. Leland, Mr. Hitchings, the 
president and secretary being present. The premium list was 
revised and other business done relating to the coming year’s 
work. 

A committee from the executive committee was chosen to 
select a place for the annual meeting and to secure special 
premiums. 

Through the efforts of the president and a committee from 
the Auburn Board of Trade a long list of fine prizes was secured 
for the present Exhibition. 

At the present time the Society has a membership of 124 life 
members and 60 annual members. 

It seems hardly possible that a larger number of fruit growers 
cannot understand the necessity of joining an organization rep- 
resenting such a large and important industry as does the 
Maine State Pomological Society, not only for the influence 
it would give the Society in many directions of work, but for 
the education the Society can give the fruit growers. The 
larger the membership the larger the educational benefits will be. 

There has been no field meeting held during the year, as the 
officers of our Society thought the State was so well covered 
with fruit meetings and other gatherings that a field meeting 
would hardly be necessary. From the inquiries coming from 
many places I think some means ought to be devised by which 
we can hold a field meeting at the Experiment Farm or some 
other place where the fruit growers can see and talk over prac- 
tical things relative to the industry. If we could meet where 
the different methods of cultivation and spraying were used 
the lessons would be more lasting. 

In conclusion let me suggest that as we are about to enter 
upon the opening of a Legislative session all the members 
not only use their influence for the enacting of such laws as 
will be a benefit to the agricultural interests of our State but 
see that no laws are enacted that will be an injury to our cause. 


Respectfully submitted, 
E. L. WHITE. 
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Voted, that the report be accepted and placed on file. 
The president appointed E. L. White, T. M. Lombard and 
Will E. Leland a committee to receive, sort and count votes. 


The following officers were elected for 1911: 

President—G. M. Twitchell, Auburn. 

First Vice President—H. L. Keyser, Greene. 

Second Vice President—G. L. Palmer, South Livermore. 

Secretary—E. L. White, Bowdoinham. 

Treasurer—E. L. Lincoln, Wayne. 

Member of Executive Committee for three years—Will E. 
Leland, Sangerville. 

Member of Experiment Station Council—R. L. Cummings, 
West Paris. 

Representative from Maine to the New England Fruit Ex- 
position—F,. F. Hitchings, Waterville. 


Voted, that a committee of three be appointed to attend to the 
matter of the selection of a Board of Trustees and that this 
Society endorse their action. 

The following committee was appointed: 

George A. Yeaton of Augusta, 
EK. E. Hardy of Farmington, 
F. H. Morse of Waterford. 

H. L. Keyser, chairman of the Committee on President’s 
Address, made the report for that committee and it was ac- 
cepted. 

Voted, that the executive committee with the president and 
secretary be a committee on legislation to secure such amend- 
ments to the present law as may be deemed advisable and such 
further enactments as may seem necessary. 

Committee on Resolutions made the following report: 

Resolved, by the Maine State Pomological Society, assembled 
in the city of Auburn, that we appreciate the cordial reception 
that we have received and wish to acknowledge the courtesy 
extended by Maine Central Railroad and Grand Trunk Rail- 
road in granting excursion rates to all wishing to attend this 
meeting. 

Be it further resolved, that we extend our thanks to the busi- 
ness men and citizens of Auburn and Lewiston and to the Maine 
Central Railroad for the excellent special prizes offered. 
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Be it further resolved, that we extend our thanks to the said 
railroad for establishing a flag station at Highmoor Farm, as the 
Society requested them to do one year ago. 

Joun W. True, 


V. R. GARDNER, 
Committee. 


Voted, that the report be accepted. 

Welton Marks Munson came to this State in 1891. He died 
in Howell, Michigan, in September, 1910. 

He was a life member of this Society and for fifteen years 
actively connected with its work. During these years he was 
not only one of its faithful and energetic workers, but as Pro- 
fessor of Horticulture at the State University and Horticul- 
turist of the Experiment Station spent a large part of his entire 
time in serving the fruit-growing interests of the State. 

While we bow to the Divine Will that has called him to a 
rest from his labors, we deplore his loss and seek in this way 
to pay some tribute to his memory. 

V. R. GARDNER, 
Joun W. TRUvE, 
Committee. 


The Board of Trade of Augusta extended an invitation to 
the Society to hold their annual exhibition in that city in 1911. 


SMALL FRUITS AND HOW TO GROW THEM. 


By WiLFriIp WHEELER, Concord, Mass. 

Mr. President and Friends of the Maine Pomological Society: 

I have enjoyed coming here very much, and seeing the great 
improvement in the fruit that is exhibited over that which I 
saw four years ago when I was here at a meeting in Gardiner. 
The improvement is so marked and so fine that I cannot refrain 
from speaking of it, especially the improvement in the packing 
of apples. We have a great deal to learn along that line, and 
it is these meetings, the meetings of the New England Fruit 
Show and these local meetings, that are going to do much for 


34 
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the fruit business in New England. I want to digress just a 
little from my subject and say that I think we ought to feel 
that all the New England fruit that is grown—the good fruit, 
1 mean—ought to be grown and packed as New England fruit, 
not as Maine, or New Hampshire, or Massachusetts, or Rhode 
Island or Connecticut fruit. I think we have got to make this 
a point in this section of the country, and have the fruit go out 
as New England fruit and not as State fruit, because by the 
latter method we are going to divide the market up so that a 
person will be calling for Massachusetts fruit, or such and 
such a fruit, in the foreign markets, thus making a complex 
situation and not giving the right idea of the matter at all. 
But when we can get down to a good standard of fruit and a 
good packing standard, then I think we ought to grow New 
England fruit. Just before I left home the other day, to show 
the reputation Maine fruit has in Massachusetts at least, my 
little boy came to me and said “Dad, I want you to bring me 
some of those nice Maine apples.’ Evidently he appreciates 
good Maine apples, and I know we all do. At the same time, 
there are good apples grown all over the New England States. 
I have found them in my work this summer in Massachusetts; 
I have found apples growing at the extremity of Cape Cod 
where the sand is so deep I don’t believe anybody could get 
to the bottom of it. I found them growing up in the Berkshire 
hills in the highest altitude we have in Massachusetts. I found 
them growing right in the city of Boston, and all over the 
State. And where the trees are being cared for in our State 
we are getting splendid fruit. So I don’t think the question 
of locality counts nearly as much as the question of the men. 
I think that idea ought to be extended more, that it is the men 
who grow the fruit who really make it. The locality counts 
for something, to be sure, but I think that is of minor impor- 
tance, if a man has his heart in the business and is doing it in 
a proper manner. 

Now this subject I want to take up this morning, the subject 
of small fruits, is just as important as the subject of the apple 
and pear and the large orchard fruits is, to a good many. One 
of the particular things that I want to emphasize is the adapt- 
ability of the group of small fruits, composed of the strawberry, 
raspberry, blackberry, currant, gooseberry and a few others 
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which are of minor importance, to growing in young orchards. 
We have always a problem in starting a young orchard to know 
just what to grow in it. Most of us agree that the young 
orchard should be cultivated thoroughly for at least four or 
five years so that the young trees will get a good start, and it 
is often a question of getting some crop that will pay while 
the young trees are coming into bearing. I think there is no 
crop that will pay better, especially if you are near a market 
where perishable fruits can be handled, than small fruits. And 
if you are not near a market, I think it would pay in districts 
like those we have in Maine and the northern parts of New 
Hampshire, where there is a special section adapted to the 
growing of these small fruits, to start canneries, so we can put 
them up and send them off in preserved form and realize nearly 
as much money out of it as we would by selling them in a fresh 
state. The small fruits all adapt themselves nicely to growing 
among young orchard trees, especially those fruits which require 
the same kind of cultivation and to which general orchard opera- 
tions can be applied. The strawberry should be grown perhaps 
only for a year, or for a second year at the most, because it 
requires longer cultivation during the growing season. The 
season over which cultivation extends with the strawberry is 
too long for general orchard cultivation, so that I would advise 
planting strawberries only for the first two years, and then 
keeping them well away from the young trees. A couple, or 
perhaps three rows or four rows, through the orchard would 
be plenty, whereas you could plant bush fruits between the 
trees and use the land up very well with them. That is a very 
important thing to consider in our young orchard planting. 
Then another thing, the general adaptability of small fruits 
to cultivation is a further recommendation for them. Not only 
for commercial planting but for the home garden they are very 
essential. Everybody who has a small garden, I don’t care 
how small it is, can grow some of these fruits. I have a friend 
in Dorchester, Massachusetts, who has a garden of a very 
small area, yet he grows practically all the small fruits. He 
has gone to the extent of planting his strawberries in a barrel, 
by boring holes in it and filling it with soil, and he has had 
very good crops from that barrel, enough for his small family 
during the season. This shows what one can do if he has only 
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a small city back yard. Currants, gooseberries, raspberries and 
blackberries will stand a good deal of shade and that is a great 
recommendation for them. It seems to me no one should be 
without fresh fruit on his table when these fruits can be so 
easily grown. I feel particularly sure that every one ought to 
grow the strawberry, it being a fruit that we can have over 
such a long season now, beginning with the middle of June 
in most sections. By using a variety which is an ever-bearing 
variety, Pan America, we began picking the middle of July 
and the last berries we had just before the heavy frost about 
a week ago. This shows that you can extend the season of these 
small fruits almost as long as any of the small crops can be 
grown. 

The strawberry, the most important of the group probably, 
is adapted to more kinds of planting and to greater latitude and 
longitude, than any fruit that is known today. It grows -in 
the highest altitudes and in the lowest valleys, and across the 
continent from east to west, and in South America, Europe, 
Asia,—it has been found in practically all parts of the world. 
And so it can be generally cultivated, probably more than any 
fruit that we know of, and should be grown more universally 
than it is at present. I believe a question of markets generally 
determines the growing of the strawberry, but so many of us 
have neglected to develop our own local markets that that is 
one of the reasons why we fail to grow them. We feel we 
cannot ship them long distances and perhaps we ought not to 
do so. Take a market like Boston, for instance. It is apt to 
be filled with strawberries from all over the country, and nine 
times out of ten the sections that are shipping to Boston are 
not supplying their own markets. Grocers and provision met 
are going to Boston and buying strawberries and shipping them 
back. No wonder they are not fit to eat. That is one of the 
important things that we have got to look up, the market in 
our locality, before we go into the raising of any of these 
perishable fruits. If the market can be developed, do it, and 
get a reputation in your own locality for growing good fruit, 
and I think the development of it is just simply a question of 
whether you keep up to the locality or not, because every local- 
ity wants these fruits. It is a matter of whether they can get 
them good or not. I find if we can send a limited number of 
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very fine berries, particularly strawberries, into Boston, there 
is no question about disposing of them. It is the large quan- 
tity of poor stuff that comes into the market that overstocks it. 

Now I said the strawberry would adapt itself to almost any 
location, but, at the same time, in choosing a situation for the 
strawberry I would get one where the land has a slight slope 
to it. It does not make so much difference which way the 
slope is—I would prefer not to have it directly north, and south 
would be a little too hot. Southeast, southwest, directly east or 
west is all right. But the great trouble with perfectly flat land 
that has no natural drainage is that the water will stand over 
the plants in the winter and you will get a great deal of winter- 
killing unless you devise some means of getting rid of that 
surface water. So in choosing a location, get, if you can, nat- 
ural drainage of the surface, and if you cannot, improve it by 
artificial drainage. The strawberry responds to artificial drain- 
age very nicely. As for the character of the soil I don’t think 
it matters a great deal. I have seen the strawberry growing on 
Cape Cod, just as clear beach sand as you can get anywhere; 
I have seen it growing in other sections in New England, par- 
ticularly in the southeast in clay, and in the heaviest black loam 
in the west. It does not seem to make much difference pro- 
vided you can give it a certain amount of cultivation and the 
general care that the plants require. So I would not say a 
great deal about soils, providing they have got at the fruiting 
season the necessary amount of moisture in them. That is the 
test of the whole thing finally, because you can grow plants in 
any kind of soil, whether it is dry or wet, or gravel or loam, 
but you must have a place where there is plenty of moisture 
at the time the plants are fruiting, to ripen the crop. So in 
choosing a location, consider that if you cannot water the 
plants. 

But the preparation of that soil is a very important point. 
I noticed Mr. Powell said yesterday that the preparation of 
orchard soil should be thorough. Well, if that should be 
thorough, I think the preparation of the soil for any of the 
small fruits should be more than thorough, because that counts 
practically all in the future cultivation. You can prepare the 
soil partly, plant strawberries in witchgrass and different kinds 
of biennial grass roots, and the amount of labor you put on to 
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that land in getting rid of those weeds after the plants are set 
will more than offset any gain that you can get. Whereas if 
the soil is perfectly prepared, no biennial weeds in it, no great 
amount of weed seed left, then you can take care of the soil 
with one-half the trouble and with a great deal less trying cir- 
cumstances than you will where the soil is not well prepared. 
I like to plant strawberries as often as I can in land that has 
never had strawberries before, pasture soil or land that has 
been in grass for a number of years, broken up at least a year 
before I am ready to set plants. This is a very good plan for 
all the varieties of strawberries,—breaking up land in the spring, 
or two falls previous to the setting. The sod should be ploughed 
deeply and the land thoroughly harrowed the first year, and the 
first year’s crop should be some crop that will stand a great deal 
of heavy cultivation, like corn, or potatoes, or beans. If the 
land is not in shape to plant any crops, use some such crop as 
buckwheat or clover or some of those crops that can be ploughed 
into the land and give it humus and put it into fine mechanical 
condition. This preparation applies not only to the strawberry 
but to all the small fruits. I know of no worse kind of soil 
preparation than to leave piper grass roots to plant currants 
and gooseberries in. I came across a place last summer where 
a man had set quite a large orchard and the land had not been 
thoroughly prepared. It was full of piper grass roots, and in 
among the orchard trees he had set gooseberries and currants, 
and the piper grass as we call it—it is witch grass in other 
places—was coming up so thick among the roots that it would 
be almost impossible at the end of the season to take care of 
those bushes. If any one has had any experience in killing that 
grass he knows how almost impossible it is to get rid of it even 
with clean cultivation. So the preparation for any of the small 
fruits should be as thorough as possible. 

I always believe in setting strawberry plants in the ‘spring for 
commercial purposes. In the garden I think the setting in the 
fall is very good, because oftentimes when your vegetable gar- 
den begins to go by about the first of September you can set 
strawberry plants and get some return from them the next sea- 
son. A friend of mine who lived in Porto Rico told me that 
he could set strawberry plants in Porto Rico and have fruit in 
three months. I told him I could do it here in six weeks. He 
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looked at me in astonishment and surprise. I said, “That is 
very simple; we set our strawberry plants from the first to the 
middle of May and get ripe strawberries on them any time 
during the fruiting season in June, provided we want to do 
that.” But it is a tax on the plant. And whether you set in 
rows, matted rows or hills, is a question of how your land is, 
or a question as to whether you want to raise a large quantity 
of nice berries or a large quantity of poor ones. I believe abso- 
lutely in setting strawberries for fruit in hills, that is, not ex- 
actly the way we used to set them, two or three feet apart and 
then a row for the horse to cultivate through, but beds where 
the plants are set from fourteen to eighteen inches apart in the 
bed, three or four rows according to the width you set the 
plants in the rows. In that way you give the plants a good 
chance to develop evenly all around, you get a bed that you 
can cultivate with practically very little expense, and a bed 
that in the long run will produce almost twice the amount that 
matted rows will. Then of course there is the narrow matted 
row or the hedge row, which again is far preferable to the wide 
matted row you so often see in strawberries. The advantage 
of the hills, in the matter of cultivation, over anything else is 
that you do not have to do much of any work about weeding 
or caring for the plants or taking runners off. In this way I 
have cultivated practically half an acre each year in hills and 
have not had to do any hand pulling of weeds whatever. The 
beds are cultivated the long way with the wheel hoe and across 
with the hand wheel hoe. The plants are set regularly in 
square blocks so we can go across the whole bed one way and 
then the other way with the wheel hoe, alternating the kind of 
wheel. We can keep that land practically clean and a dus* mulch 
on it which will conserve the moisture and in dry weather we 
have no difficulty. I use for the hand hoe a Planet jr. and a 
Daisy hoe; one has a flat plate like a hoe, the other very fine 
teeth. We run the teeth one way one week, and the other way 
the next week, alternating with the scuffle hoe, as it is commonly 
called, and in that way we keep the ground in the most perfect 
condition mechanically. I have seen the time this summer when 
we have had periods of two months with no rain whatever, and 
our land is apt to dry out, and the strawberry plants did not 
suffer the least bit. I almost gave up the strawberry business 
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because of the hard work there was in caring for the plants, 
weeding, cultivating, etc., after they began to make a mat of 
plants in the row. It was almost impossible to get men to do 
this work properly, particularly the setting of the runners or 
the pulling of the runners. Now the question comes down to 
simply pulling the runners off, and the ordinary Italians we 
can hire for $1.50 a day do that work just as well as a man 
who has been trained in the business can in setting the runners 
or pulling part of them off in the matted row. In the hedge 
system where you set only a few runners, that is easier than 
in the wide matted row. But if you are going to grow for 
good fruit keep the plants in hills, or keep some of the runners 
pulled off in the hedge row, so you will have more sunlight 
around the plants and consequently larger fruitage. From 
plants in bearing the first year in hills, we picked in some cases 
a quart and a half and the strawberries would average over a 
quart on such varieties as Glen Mary, Sample, Minute Man, 
Meade and Abington. From plants set in this way in hills, 
from 26,000 to 28,000 to the acre, according to the distance you 
put them, I do not think it would be out of the way to say that 
20,000 quarts can be grown to the acre. Some claim as high 
as 30,000 to 35,000. You can not get every plant to yield ex- 
actly the same amount, any more than you can get every tree 
to yield the same. I believe that any one who is going into 
the business should plant strawberries in this way on a small 
scale. One-third of an acre or a quarter of an acre planted in 
this way will produce more fruit and require less attention than 
an acre of matted rows of any other system that I know of. 
Now the variety of the strawberry you will grow depends 
entirely on the market to which you are going to cater. I have 
stated at different times that so far as the quality of the straw- 
berry is concerned I don’t think the difference amounts to any- 
thing. I think it is simply a matter of letting the fruit ripen. 
If you want to get strawberries for your home table, grow any 
of the varieties—I wouldn’t pick out any names and say one 
was better than another—it is simply a matter of letting them 
get ripe. We are so apt to go out and pick the strawberry just 
as soon as it begins to grow red; the first of the season we 
never get a high quality of fruit. But if you go out at the end 
of the season every strawberry you pick tastes good. I fail to 
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find any variety that will not be very good if it is thoroughly 
ripened on the plants. A friend came to me this summer from 
Amherst, and in tasting the different strawberries as he went 
across the bed, he asked me the different varieties as he came to 
them. He came to a kind which has always been considered one 
of the poorest quality berries we have, but it happened that at 
this time there were a good many very ripe berries on it and he 
pronounced it the best of the whole lot, and when I told him 
it was Glen Mary he seemed very much surprised because he 
said it had always been a very poor quality berry with him. 
I said, “Let it ripen thoroughly, the green tip becoming a good 
dark red, and there is just as good quality in that as in Mar- 
shall or Senator Dunlap or any of those varieties which we all 
consider very high quality.” So for the home market grow a 
berry that is bright, that will not turn black, and a berry that 
has not a white tip. For a market a long distance off you have 
got to take into consideration that you must have a berry that 
will stand up. I think that no kinds have proved better for 
that purpose than the Glen Mary and Sample, for New Eng- 
land. I know in Maine and parts of New Hampshire the War- 
field is a very good berry for ordinary purposes. With us it 
is apt to run small after the first picking, and I would not 
recommend it as a general thing. Of course you often- 
times find localities where one variety will do well and another 
will not, but I think Glen Mary has done very well all over the 
country, and should be planted very extensively, particularly 
for a berry to ship. For the home garden I would recommend 
Abington, Meade, Bubach, Parson’s Beauty, Senator Dunlap, 
Barrymore and Minute Man. The Parson’s Beauty is a very 
good quality berry with us, though it is apt to be rather light 
colored. Down on Cape Cod they grow the Marshall. They 
grow it very well in that sandy soil and often get it into the 
market before the other varieties come around us, and then it 
sells for as high as fifty cents a quart. So that is their one 
berry that they make money out of. While they do not grow 
big crops they get very good prices. I know a man in Marsh- 
field who has a great many of them, and last season his Mar- 
_shalls averaged him 22 cents a quart, where ordinary berries 

I think last year averaged less than eight cents. The variety 
is largely a matter of the market you are trying for. If you 
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can work up a trade on a certain variety, stick to that. For 
shipping distances try some of the firmer berries, for the home 
market some of the finer quality, perhaps softer berries. The 
summer care of a strawberry bed after the plants are set is 
very simple—thorough cultivation in order to keep the soil 
well stirred up on top and give that dust mulch which retains 
the soil moisture so splendidly. 

Fertilizing with us is done after the plants are set. When 
I plough the land the first time, if it is old land, I generally 
manure very heavily at the time of ploughing, and if that land 
has been fertilized with manure in the fall, that manure is well 
mixed with the soil so when it is ploughed in the ‘spring prior 
to setting the plants it turns up in good shape and is where the 
plants can take it. I don’t use any commercial fertilizer at all. 
I simply use chemicals, mixed or straight as the occasion may 
be, always applied to the plants as they are growing. We use 
a great deal of basic slag, dissolved bone black and sulphate of 
potash. Our soils do not require any of the very strong ma- 
terials like nitrate of soda, but we use some tankage. Any of 
those chemicals applied very lightly in frequent doses will grow 
a better plant than to put the fertilizer on all at once. It is 
better to apply these fertilizers during a rain than when the 
plants are dry. I believe in frequent cultivation and fertilizers 
in small doses rather than a large dose of a chemical or mixed 
fertilizer at the time of setting. I have seen many beds hurt 
at the time of setting by putting plants in soil that has been 
heavily manured or fertilized. There is too much manure at 
that time and during a dry season the plants are apt to dry out 
before they get well rooted. If a great deal of fertilizer has 
been used, the small white roots of the plant are simply burned 
by it, or injured in some way. 

In regard to the plant itself, you can take plants from your 
own grounds and set them the same day that they are dug. 
On plants that are shipped to you or that you buy from a dis- 
tance, the roots should be cut very severely. As a rule in ship- 
ping, plants are more or less dried out, and the tips of the long 
roots are apt to be a little hard, so in setting they are liable to 
be doubled up, therefore the shortening of the root at least one- 
half, and the top in proportion, is very essential, particularly 
if the season is dry. The plant will take hold of the land a 
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good deal quicker when the roots are shortened to that extent. 
As I said, frequent cultivation is absolutely necessary, and the 
more frequent the better. In dry weather such as we have 
had this season we always plan to cultivate twice a week in 
the beds which are in matted rows, and run the scuffle hoe and 
the wheel hoe through the hills at least every six days. Fre- 
quent cultivation seems to be the salvation of the plant in dry 
weather. Cultivation should not be carried on too late. It 
should cease as early as the 10th of October. In that way the 
plant gets a chance to harden its foliage a little better and to 
ripen off for the winter. We don’t very often hear of winter 
injury to plants, because the snow and the protection we nat- 
urally give them keep them from severe injury; but at the 
same time if you get a big mass of foliage in the fall just at 
this time and then put on a cover, you are more likely to do 
the plants injury than if they were hardened off by stopping 
cultivation early in October. In our climate we cannot depend 
on the snow covering the plants. There must be some sort of 
winter protection, like the common wild grass that we get on 
the meadows, or leaves, or pine needles. Care should be taken 
in the use of these things not to cover the plants too deep. 
They are naturally hardy and need only enough protection to 
keep the ground frozen in the spring, when we have 
warm days (when the ground thaws out and_ breaks) 
and very severe nights. Freezing in March is what injures 
the strawberry plants more than any other cause I know of 
in climatic conditions. I have seen sticky ground that would 
_crack open an inch during that month, and of course the roots 
of the plants have got to break, as the power of the frost is 
very great at that time of the year. So keep in mind that the 
idea of the mulch is not to keep the plants warm, but rather to 
keep them cold during that early spring season. In our section 
we generally uncover the plants about the first of April and 
then we are very safe because the weather after that time can 
be pretty well depended on. Our early fruiting varieties like the 
Marshall I would recommend keeping covered a good deal 
later than that to prevent early blossoming, because the Mar- 
shall is a variety that is very easily frozen, and the blossom 
starts earlier than any of the others. 
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In the spring as soon as the plants are uncovered and thor- 
oughly thawed out, they ought to be cultivated pretty well to 
keep the ground in good condition, and at this season a dose 
of wood ashes and bone is a very good thing for the plants. 
I would not recommend any highly nitrogenous fertilizer at 
that period unless the plants lack foliage. If they do, put on 
some stimulating fertilizer like nitrate of soda. That ought 
to be used at the rate of not more than 250 pounds to the acre, 
applied in three doses, mixed with something like loam or sand 
and distributed fairly evenly. If it is applied just before the 
plants are in blossom or at the time there is green fruit on 
them, you are apt to get a large berry, very insipid in character 
and with practically no quality to it at all. So if you can 
keep it away from the plant at that season, all the better. Try 
to grow your foliage the year before, and never use any highly 
nitrogenous fertilizer in the spring. But generally potash and 
phosphoric acid ought to be given in some mild form. Wood 
ashes, bone meal, or a little dissolved bone black is a very good 
thing to use at that time. 

Now the question of picking comes up very seriously to 
many of us, because oftentimes we grow more berries than we 
can pick. Again you have got to consider your locality, how 
you can manage help at that season, because if you cannot get 
help to pick the berries it is no use to grow them. We have to 
employ the Italians now a great deal. They are the best pickers 
we can get. We are trying to eliminate the children, that we 
used to have, because they do a great deal more damage as a 
rule than good. They will pick for a little while very nicely 
but get tired quickly, and like all children they want to go and 
play for a while. But I find the Italians are the most satis- 
factory help we can get. They will work fourteen hours a 
day during the season when we are extremely busy and they 
pick the berries very carefully. We always pick in two quali- 
ties. And there is something I want to emphasize very strongly. 
All berries that are to be sorted should be sorted in the field, 
never handled twice. Each picker should always take two 
baskets and pick the poor ones into one and the good ones into 
the other, and in that way the berries are handled less and they 
are in better condition when they arrive in the market, even 
though the market may be very near by. Take a box that has 
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been rehandled and look on the inside of it and it is practically 
red with the juice of the berries that have been bruised. So be 
sure to have all the sorting done in the field. In the picking 
of fancy berries you‘have to be very careful that whoever does 
the picking, handles the berries with the stem. That is one 
of the things we have to be much more careful about than we 
used to. The berry should be broken from the plant by the 
stem and laid in the box without touching it at all. In that 
way we can get the berries to market in splendid condition. 

The matter of packages I consider is one of the most im- 
portant things we have to plan for. We should have clean 
new boxes made of white wood—the very best quart baskets we 
can get are none too good, and I object very much to the use 
of the secondhand crate that we have to use, or do use so 
much in New England. In our own town [ think practically 
one-third of the berries are put into these secondhand crates, 
and those are generally the poorer berries. In some cases some 
of the growers make three qualities. The better qualities are 
packed either in a ten, sixteen or twenty-one quart tray, and 
in those trays the berries are carried in to market so that there 
is no layer above them. Each box sets above the other and 
is cleated so that it does not set into it. In that way practi- 
cally all the better quality berries in the vicinity of Boston are 
handled in the market and bring-anywhere from three to ten 
cents a quart more than the berries packed in crates. You know 
that in taking the berries out of a crate, 32, 48 or 64, you will 
find a good many of those in the lower tiers are crushed by 
the weight of the fruit on the carrier between them. So I think 
in local markets where you can take from your own team into 
the market the use of some of those packages like the 21-quart 
tray particularly, that packs very nicely and takes the same space 
in width as the bushel box only twice as long, is to be recom- 
mended. It is being used in our section much more than the 
32-quart tray. I have used a 16-quart tray which has two 
layers. That is a great improvement on the 32-quart for fancy 
fruit and looks a good deal like one of these apple boxes, not 
quite so high and a little longer. Then in all these packages 
we ought to have the same kind of a label that will show just 
the quality, the same as you would in your apples, and in that - 
way we are building up a business which is going to call for 
more of that fruit. 
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I have not spoken much about the diseases or insects that 
bother the strawberries. There are not many and they are 
easily controlled. There are practically no diseases of the 
strawberry which cannot be controlled by spraying and it is a 
very easy plant to spray. Blight, leaf spot and fungous diseases 
respond very rapidly to bordeaux mixture. Practically the 
worst of the insects is the white grub. I know of no insect 
I am more afraid of than that, on the strawberry plants. But 
by the proper rotation of crops on the land you can practically 
get rid of it. It is not wise to plant strawberries right after 
grass. The land is apt to be full of the eggs of the white grub, 
laid by the ordinary June beetle, and you are likely to get them 
on your strawberry plants. So if you can get in a year between 
grass and strawberries with some such crop as corn, beans, or 
anything of the sort, you will be sure to get rid of the white 
grub. There is hardly any chance of its being in the same land 
a long time providing there are crops grown that it cannot eat, 
but strawberries after strawberries in a continual line is a very 
bad policy. Then there is the ordinary cut worm which we 
have to contend with, but I have found that spraying with 
arsenate of lead or Paris green will practically get rid of it. 
The cut worm comes up out of the ground as a rule and eats 
the tender leaves of the plant just in the early spring and spray- 
ing with some arsenical poison will dispose of this pest. 

So much for the strawberry. The raspberry is probably not 
as important commercially as the strawberry, but still it is 
grown in great quantities in the West where in certain sections 
it is used for canning or drying. Here in New England we 
practically depend on the West for our fresh raspberries, and 
it is a fruit that ought never to be shipped any long distance. 
You see in the Boston market raspberries that come in there 
in very bad condition. The nature of the fruit is such that the 
least bit of weight on it settles the berries together and by the 
time they have traveled a couple of hundred miles, or even fifty 
miles, they have settled so they hardly half fill the boxes, and 
even by the use of pint boxes, or cups, one-fourth quarts, and 
all those different varieties of packages, we don’t overcome this 
difficulty very much; so that the raspberry ought to be grown 
close to the market; more so, almost, than any other fruit. In 
certain sections it requires a good deal of winter protection, 
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but aside from that it is very easy to grow. I believe in set- 
ting raspberries in young orchards a good deal more than is 
done at present. Set them in hills not less than six to eight 
feet apart so they can be cultivated both ways. By putting a 
stick in each hill we can easily keep the canes tied to it and 
the plant won’t be lying on the ground at the time of fruiting. 
With us almost every winter we get some winter-killing, and 
the canes ought to be laid down. I understand that here in 
Maine, with plenty of snow you do not need that sort of thing. 
I would recommend that the red varieties be planted almost ex- 
clusively. The black and the purple kinds, or the hybrids as 
we call them, are not as salable as the red varieties. The 
preparation of the soil should be just as thorough for the rasp- 
berry as for the strawberry. The planting can be done in the 
spring perhaps better than in the fall. When the cane is planted 
it ought to be cut back to the ground so that we will not get a 
growth started six or eight inches or even a foot above ground. 
We want the new growth to come from underneath. Often- 
times in planting raspberries, particularly with a person who 
has never done it before, they are allowed to branch out above 
the ground and they make no new growth underneath. That 
is true of the blackberry also. Cut them back to the surface 
of the ground and make them come up from underneath. The 
propagation of that particular bush shows this, because we can 
get the very best plants from root cuttings as they are called. 
The old roots are taken up, cut up into pieces from two to three 
inches long and planted out in rows and the buds develop along 
those roots and we get better plants than those ordinarily taken 
up as suckers. 

The raspberry I think will probably stand more manure than 
the strawberry. I believe that fertilizer in the form of manure 
in the fall or early spring is the best. The addition of potash 
salt or wood ashes is also a great benefit in giving color and 
vigor to the plant. The raspberry is a splendid plant to grow 
in connection with the poultry business, because if you cannot 
cultivate for a few years generally the bushes grow together so 
it is almost impossible to cultivate, and it is a very good plan 
to let the hens run through those bushes, scratching up the 
weeds and eating the green stuff that naturally grows under- 
neath, so that we get both cultivation and a good place for the 
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hens in hot weather. I have seen that done a good deal in the 
southern part of Massachusetts. A great many of the small 
fruit growers there have poultry in connection with their busi- 
ness. In that way they have made a great success with rasp- 
berries in a small way. The first year in raspberry planting, 
or blackberry either, if planted 6x8, 6x6, or something like that, 
a couple of rows of vegetables can be grown in among the 
bushes to give some return from the land while the plants are 
developing. I think that peas, carrots, turnips, cabbages or 
a similar crop are excellent to grow in this way, and as in all 
the small fruits you have to consider getting a quick return, 
this is one way to get it from the raspberry or blackberry, cur- 
rant or gooseberry. I planted this year a good many goose- 
berries. I took enough early beets off the land to pay for the 
first cost of planting and the bushes. It didn’t injure the plants 
the least bit. While they were catching hold the beets were 
growing and the land was fertilized highly enough to take care 
of the beets at the same time. So we can readily get some 
return from the land the first year, and with raspberries that 
bear the second year we ought to get a fair amount of return 
the second year, and if the pruning and cultivating are kept up 
they ought to grow to the seventh, eighth or even tenth year. 
In pruning, all the old wood that has borne should be taken out 
at once. It is not a good idea to leave it in, because insects 
and diseases harbor in that dying wood and are apt to cause 
trouble later on. A good many people leave the old wood in 
during the winter, thinking that the protection that wood gives 
to the plants is of some benefit, but I think the benefit is very 
doubful and I remove both blackberry and raspberry canes 
after they have fruited, cutting them out with a good heavy 
pair of pruning shears. You will find that in pruning black- 
berries a person needs to wear a heavy pair of gloves. 

The same rule about packages holds good in the raspberry - 
and blackberry as in the strawberry. We have got to pack in 
clean packages, and in small enough packages so that the berries 
won't settle together very badly. 

In regard to the varieties, here in New England there are no 
better red varieties than the Cuthbert, and possibly the Herbert 
which is being tested now a good deal. I have had it fruiting 
on my place for two years and am very much pleased with it. 
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It seems to be a hardy variety, of good quality, fine looking, 
not too seedy, and a berry that does not break apart like some 
of the new varieties we have had lately. I tried the Cardinal 
and found that while large and productive the fruit was very 
seedy and when picked was apt to crumble up. That was a great 
trouble with the Marlborough with us. It is perfectly hardy 
but the berry was so unattractive when in the market that it 
was discarded entirely in favor of Cuthbert. The possibilities 
in canning the raspberry ought to be looked into a little more 
carefully. A friend of mine who was traveling in the north 
of England a few years ago said that practically the whole of 
the north of England, near the line between Scotland and Eng- 
land, was devoted to the growing of raspberries, where they 
are preserved and kept entirely for the use of the English army. 
One of the contracts every year for the English army by the 
Government is for so many thousand pounds of raspberry jam. 
That is served to the soldiers in place of any other sweet sub- 
stance, and they consider that the food value of the raspberry 
jam is higher than almost any other form of sweet that they 
can give to the men, with pure sugar. The English Govern- 
ment is very, very careful about this particular product, that 
there shall be no adulteration in it, that the jam shall be made 
from pure sugar and pure, fresh fruit. So these canneries have 
been started right beside a splendid market that would take 
every bit of the fresh fruit. There are thousands of crates of 
raspberries grown up there and during the fruiting season prac- 
tically the whole of the shifting element of the cities in that 
section goes out and picks raspberries from six to eight weeks. 
So I think in our remote sections that possibility ought to be 
looked into a good deal more. We have not half developed 
the question of canning these small fruits in this country. You 
find today those canned fruits that sell for the most money. in 
the largest cities are put up by women in their own homes. I 
know of two or three firms in Boston who handle quantities of 
these small fruits put ‘up in the homes by women who make 
their pin money in this way. It ought to be done on a larger 
scale. If we could guarantee pure, fresh fruit, there would 
be no end of the sale of it. We import a great deal of canned 
fruit today from the other side. This ought to be grown and 
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put up in sections of our own country. Where there is plenty 
of good land it does not seem right to pay money out to other 
sections for fruit we can grow so easily ourselves. 

The handling of the blackberry is so nearly like that of the 
raspberry that I will not stop very long on that, but I do want 
to bring up the subject of the currant and gooseberry a little 
more to you. I think that both the currant and the gooseberry 
are not developed in this country the way they should be. 
These last few years the markets of our large cities have been 
supplied with currants from New York, Nova Scotia, New 
Jersey,—everywhere but New England. I failed this year to 
find in the Boston market, enough currants to supply the market 
any one day, that were grown in New England. This is a fruit 
that ought to be grown more, particularly among the small 
trees, and it can be grown to good advantage here as well as 
in other states. I know in New York at the time the vineyards 
were planted there, a great many currants were put out, and 
at one time the market overflowed with them, but now things 
have evened up more, and besides more people are getting to 
use them. The foreign population require them, so we must 
grow them on a larger scale ourselves. Any good soil that is 
fairly cool and moist will grow currants very nicely. I would 
not advise planting them in light sandy soil, but a soil that has 
good depth and plenty of moisture and is cool during the sum- 
mer will grow splendid currants. They can be planted about 
at the rate of 800 to 1000 bushes to the acre. And the same 
holds good of the gooseberry. In England where the goose- 
berry is at home and probably in its native element more than 
anywhere else, everybody has gooseberries as commonly as 
strawberries. The same is true in Germany and Denmark. 
They think the gooseberry is one of the finest fruits grown. 
We are apt to think of it as a little, sour, hard fruit, only fit 
for preserving. But I assure you we can grow just as good 
gooseberries of the large eating varieties as can be grown in 
England. I know of a young Danish fellow in Malden who 
has hybridized a great deal in gooseberries. He has produced 
a berry which runs almost an inch and a half long, has a very 
thin skin, and one of the highest quality berries that you ever 
tasted. He sent some of the bushes he has produced from this 
variety to his brother in Denmark where they know goose- 
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berries from A to Z, and there he was awarded a gold medal 
from the Royal Horticultural’ Society of Copenhagen for this 
particular variety. Here it would be impossible for him to be 
recognized. People would not consider a new variety of goose- 
berry worth looking after. But when they give a gold medal 
for a gooseberry in Denmark we certainly ought to recognize 
that there is some value to this fruit over here. I have found 
that this particular variety I have spoken of has produced on 
the place of this young Danish man at the rate of $2000 to the 
acre. If he can do that, there are lots of us who have even 
better conditions than he has to work with and can certainly 
do as much. I find the common Downing which is grown so 
much in this country is practically the best one for marketing, 
because it can be marketed green and hard and shipped almost 
any distance. Nova Scotia supplies the Boston market almost 
entirely with these, and last year they sold: at from $2.50 to $3.50 
a bushel. At the rate of half a bushel to a bush you can see 
that is a pretty good crop. And it can be done here if it can 
in Nova Scotia. So I recommend, wherever you can create a 
market for them, planting some gooseberries and experimenting 
with them in a small way, particularly for your own use. The 
English varieties, like the Industry and Crown Bob are the best 
eating ones, while we have some splendid large American hy- 
brids, the Columbus, Chautauqua and Pearl. And the Down- 
ing when it is thoroughly ripe is as nice today as almost any 
of the gooseberries. One great advantage of either goose- 
berries or currants is that you have not got to market them the 
day that they seem to be ripe. You can let them stand on the 
bushes almost indefinitely. I have picked gooseberries as late 
as the first of September that were in splendid condition on my 
place, and the week of September 8th I visited a friend of 
mine just south of Boston and he was still picking his currants. 
They had covered the bushes with a piece of cheesecloth to keep 
the hot sun off them. We do not make half enough o1 these 
small fruits. In some places there are a good many wild fruits 
that may take their place, but I think that in small cities and 
towns where we have to depend so much on the Italian fruit 
seller we ought to grow more of this kind of fruit for ourselves, 
for we can have such high quality and have it easily. 
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The pruning of both gooseberries and currants should be 
very severe, the old wood being taken out. As most of the 
varieties produce their very best fruit on the two-year-old wood, 
anything over three years old should be cut off. We are so 
apt to think a currant or gooseberry goes by in a very short 
time. That is not true if we keep out the old wood. I have 
bushes ten years old now and I think they are good for ten 
years more, by the way they look now. And we must not let 
grass, or sod, or heavy weeds grow up around them to take 
their vigor or in any way rob them. They need careful culti- 
vation, clean cultivation, and there is no reason why they should 
not last a great many years. The reason so many currant and 
gooseberry plants run out is the fact that the grass has been 
allowed to grow in around them. 

The same thing that was spoken of with regard to other small 
fruits holds true in marketing gooseberries and currants. They 
should be marketed in clean, attractive packages. Grow the 
large cherry variety of currant rather than the old fashioned 
Dutch varieties. The latter are so small no one cares for them 
for eating. Such varieties in the currant as Fay’s, Cherry, 
Wilder and Perfection are the ones to grow. If you want 
splendid fruit for your garden, grow some of the white vari- 
eties. Some of them are very excellent. They are not as 
acid as the red ones, but very splendid eating for table use. 
I think there is no better summer fruit than a combination of 
currants and raspberries; thoroughly ripe currants and rasp- 
berries together on a hot day are the most refreshing of our 
summer fruits. I think we ought to go more extensively into 
this small fruit business, not so much perhaps as a commercial 
proposition at present, though working toward that end, but 
planting them in our gardens for our own home fruit and in 
that way getting rid of some of the poor fruit trash we get in 
the market. 

I thank you for your attention. 

Mr. Merritt, oF AUBURN: I would like to ask Mr. Wheeler 
how near together he sets his strawberry plants in the hill 
system. 

Mr. WHEELER: Most of the plants are set in four rows 14 
inches apart each way in the bed. And then there is a space 
of three feet between the beds which is used for a path and to 
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cultivate between with a horse. The plants that are set four- 
teen inches apart can only be cultivated by hand labor, with 
wheel hoes and hand tools. In some varieties which grow a 
very large plant I am setting only three rows, eighteen inches 
apart each way; but in either case making a bed about four 
feet across. In that way we can pick the plants from each 
side. We don’t attempt to pick first on one side and then on 
the other; we pick two plants into the bed, each picker picking 
that way. 

Question: I would like to ask if there is any more danger 
of their winter-killing under the hill system than in matted 
rows? 

Mr. WHEELER: I have not found it so. You see there is 
enough foliage made by the plants to cover the ground com- 
pletely, so that practically the hill system in this way is a wide 
matted row, with the advantage of having each plant by itself, 
so that when the berries ripen they lie right around the plant 
instead of being covered entirely by the immense quantity of 
foliage you get in a matted row. I find that one particular 
advantage in the hill system over the matted row is the ease 
with which you can pick the berries. In the matted row you 
have got to look all the foliage over to get the berries under- 
neath; in the hill system the berries lie right round the plants, 
are easily seen and easily picked. There is no more danger, 
as far as I can see, of winter-killing than in the matted rows. 

Mr. Merrity: Do you use the same varieties in the hill 
system as in the matted row? 

Mr. WHEELER: I prefer Glen Mary for the hill system over 
any other variety I have tried; possibly Sample is the second. 
The gentleman asked about Senator Dunlap—the great trouble 
with that is that it makes such an abundance of runners that 
it keeps you busy all the season pulling runners. I would rather 
not use that variety for the hill system, though it is a very good 
berry. 

Question: You say “pulling the runners.” Do you pull 
them off? 

Mr. WHEELER: By putting your hand on the crown of the 
plant, you can take twenty-five runners in the other hand and 
pull them all off, pulling a little sideways so as not to break the 
crown. 
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Question: When you are troubled with white grubs, do 
you reset other plants? 

Mr. WHEELER: Yes, when a plant is eaten out by a white 
grub, I reset another plant taken from another field, or in the 
hill system when a plant is missing, let the next plant make 
one runner to fill in that space if I haven’t got plants to take 
out from another bed. Always reset them so as to keep the 
beds full. The white grub can easily be taken out; generally 
there is only one ina place. Even if there are a good many you 
can often save a bed by taking these pests out. I don‘t know of 
any insect poison, or anything of that sort, that will attack the 
white grub under ground. I have heard of the use of bi-sul- 
phide of carbon injected into the soil where they are, but it 
would take a great deal longer to do that than to dig the grubs 
out. 


HANDLING THE FRUIT CROP. 


By Pror. T. M. Lomparp, Auburn. 


I will confine myself to strawberries, though I believe a large 
part of what may be said about berries applies as well to fruit 
of all kinds, and in fact, to much of the market garden truck 
grown and sold in such quantities in these two cities. 

Handling the crop is a large problem. In the first place, 
harvesting the strawberry is of very great importance. 

Quite a proportion of the strawberries raised about here 
never find the market, having been destroyed by the knees or 
feet of the picker, or left on the vines to rot. Quarts of ber- 
ries that do find the market, so far as looks go, have been ruined 
in the field. 

To gather in a crop of three, five or ten thousand quarts of 
strawberries, requires about all the children in a neighborhood, 
and to do it properly requires a man able to control his whole 
picking force, and govern his own soul. Due consideration of 
little details is every time rewarded. Painstaking care in the 
harvest attracts attention in the market places. A berry when 
picked should be immediately dropped into the box, never re- 
tained in the hand, till more berries are taken off. Once in the 
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box, Jet it alone. Berries picked and left waiting in the sun 
are sure to show the effects in the market. To me, small crates 
are preferable to large ones. I am not in love with any of the 
crates that are in use here. I would never have anything rest, or 
press on top of a box of berries of any kind,—especially the 
strawberry. New boxes should be used and these should hold 
one quart. 

Most of our berries after they come to the market are rough- 
ly handled, and most shamefully exhibited. Before the wide 
open doors of commission houses, on tables and in crates out- 
side our stores, are displayed for sale berries and fruits of all 
kinds, subjected not only to the dust and dirt of city streets 
but to the feet of the fly. 

We bring to our market good berries, poor berries and good- 
for-nothing berries picked into the same box and packed in the 
same crate. Different sized boxes are in the market most of 
the time. Three-fourths of these boxes of berries are never 
found filled to the top when on sale in the store. Right here 
is where we, as growers of the berry, fail to do our part. Most 
of us do not fill our boxes, and none of us grade our berries. 
We as growers, having gathered our crops with all possible 
care, must grade them before going to market. Proper grading 
of crops will bring better returns both in cash and self-satis- 
faction. The day of judgment will surely come and he who 
does not grade his crop in an honest manner will wake up some 
day to find himself down the line. 

Now, in conclusion, what do we need—what ought we to do 
to bring about better and more systematic market conditions 
everywhere? Active and honest commission houses are good 
aids for this purpose. Such houses, however, often become in- 
different and careless, forgetting the real thing, and our prod- 
ucts are left to the mercy of time, and finally dropped in a bunch 
to pedlers. ‘Therefore, to my mind, better than all commission 
houses, better than the ability of any one man to sell his own 
crop, would be a genuine, up-to-date Fruit Growers’ Associa- 
tion,—some co-operative organization to the headquarters of 
which we may take our berries, or fruit, and have them cared 
for and disposed of for us in a profitable and honest manner. 

Many times our market price is much reduced by some fel- 
low from the country, ten miles or more out. He comes here 
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with a load of berries. He has been on the road half the 
night, perhaps. ‘Tired, anxious to get back home, knowing 
nothing of the market conditions he scatters his load over the 
town. Would not some organized selling place be better for 
him? 

I have no favor for trusts. I am not talking about any trust 
company combined for selfish ends and greed of money, but 
true co-operation, pure and simple, that welcomes sincere com- 
petition and recognizes in each man who produces, the inherent 
or divine right to a just proportion of the price paid for that 
product in the market. Go into the creamery just over the hill. 
Notice what they are doing there. Set in motion a fruit pack- 
ing and selling plant here in one of these two cities, and before 
long, in addition to its first and particular product, will be 
coming from inside its walls more by-products than can possibly 
come from any creamery in the world. 

Organizations of some sort are springing up the country 
over. Can anyone give a good and sufficient reason why the 
fruit growers in this state or county, or town even, should not 
combine and co-operate. Let’s do it. 


PRUNING. 

Hon. Grorce T. Poweti: A number of questions have been 
asked this morning in regard to the proper pruning of trees. 
I was asked if I would give some illustrations as to how a tree 
should be pruned. 

The question of pruning is a very important one. From the 
beginning, when you purchase your trees, they should be put 
in the proper shape for planting. That means that the roots 
should first of all be pruned. All the roots should be cut back 
at least one-third of their length, no matter what the size of 
the tree is. One-third of the roots should come off whether it 
is a large tree or a small one. That will be a very good propo- 
sition for the root system of the tree. Now it is very important © 
in receiving a lot of trees that they be not exposed to the wind 
or the sunshine, because these delicate, fine roots are very soon 
destroyed by exposure. Hence let this work of preparing the 
roots be done under cover, in a shed or somewhere out of the 
wind and sun. 
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Take the entire broken piece off, no matter where it is. Then 
turn the tree around and begin to cut back one-third. The 
small roots don’t need much pruning. The tree should be- 
planted at least one inch deeper than where it was budded. 
That puts the tree down a little lower than it grew in the nur- 
sery. 

Some nurserymen recommend not to prune the tops at all, 
but to set the tree out just as it came from the nursery. I 
don’t believe in it, because the tree has a greater proportion of 
top to support than it has root to support it. The theory on 
the part of the nurserymen is this,—that you must have foliage 
to draw the sap, and hence if there is an abundance of foliage 
in the top of the tree it stimulates root growth. Well, that 
depends upon conditions. If there is a moist season, plenty 
of rain-fall, and an abundance of moisture in the soil, that tree 
will grow and support the whole top, but if there is a dry sea- 
son following the planting, there will be ten or fifteen per cent 
loss when the whole tops are left upon the trees. I plant a 
thousand trees at a time and have not lost one tree out of a 
thousand, and my practice has been simply to go through and 
prune back at least two-thirds of the top—the roots one-third 
and the tops two-thirds—cutting down to a bud that shall have 
an outward growth. There is sufficient root, having two-thirds 
of the root and one-third of the top; there is no reason why a 
thousand trees should not grow when a thousand trees are 
planted. There will be sufficient foliage to draw sap. If this 
is planted next spring, there should be at least a growth of two 
feet by next autumn. 

Question: Would you cover these cuts with anything? 

Mr. Powerit: No, it is not necessary; so small a cut as these 
will heal over. 

Question: Haven’t you found, having it so close to the 
bud, that in a dry season it will go back to the next bud? 

Mr. PowEtL: If it does, I should reprune. Once in a while 
the bud may fail to grow. Then I should prune back as soon 
as I discovered it was not growing. 

Question: Was that tree propagated from a piece of a root 
or a full plant? 

Mr. Powett: I should say that this tree was propagated 
from a whole root for the reason that I cut off a long tap root. 
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When you get the piece root trees you get a sort of one-sided 
root. A tree that is one-sided does not have the tap root 
formation, so this is a tree grown upon the whole roots, and 
a great deal better tree. 

Here is a tree that is a little different. This tree is drier. 
It has been out of the ground a good while and it has dried a 
good deal, hasn’t so much of a root. Now there is a tree that 
would want different treatment. I should prune that tree as 
lightly as possible, just clipping off the ends so as to save as 
much of the root as possible, just simply clipping these lacerated 
ends so we may get readily a new formation of growth from 
these roots. That is all I prune this for, to get a new fresh 
cut from the bottom of the root in order to start out a new 
system of root growth. Because of the absence of the fibrous 
roots there would be a question as to whether this tree would 
pull through or not, hence in order to insure the growth I 
would leave a little more. Now the root has the entire oppor- 
tunity of forcing out a few buds, and if about three or four buds 
are forced out it will make a splendid tree, but if the whole 
top was left on nine times out of ten that tree would die because 
the root could not support so much top as there was on the tree. 
So these are points that one needs to take into account in recetv- 
ing a lot of trees, in the matter of pruning, in order to insure 
the growth of every tree. 

These trees illustrate the difference between a whole root 
tree and a piece root tree. There may not always be quite so 
much difference as this, but a great deal of the time the piece 
root tree will have a very light root formation, and I don’t like 
them on that account. I would rather give fifty cents for that 
whole root tree than to pay ten cents for this piece root one. 
That would be my judgment as between the value of those two 
types of trees propagated as they are. 

Now just a few points on how to prune after the trees have 
been set. I have on my farm at the present time about 10,000 
apple trees and I am heading them all down within as near as 
I can two and one-half to three feet of the ground, which are 
really low-headed trees. For the first four years after an apple 
tree has been set there is very little pruning to do; simply take 
out a cross branch. If we begin to prune these young trees 
from the time we set them out, we are going to push the tree 
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forward too much into the air, we are going to get tall growing 
trees. In that way we sacrifice the tendency of that tree to 
produce fruit spurs early. Now if we do not prune these trees 
when they are young the tendency is to produce fruit spurs 
upon the low branches. As the low branches are growing out 
and upward the energy of that tree will constantly tend toward 
the development of fruit spurs upon the lower branches, but 
if we cut off these lower branches and keep pruning up, the 
tree is going to shoot up into the air and keep on growing, and 
will not develop the fruit spur system. So I don’t like to prune 
young trees much of any for four years. At the end of four 
years we begin to do our pruning, beginning at the top, and 
cutting out all the branches that are inclined to grow up straight. 
All the lower branches that are growing in an outward direc- 
tion are setting up heavy with fruit spurs, and there is no reason 
why we here in the East cannot under this system of manage- 
ment get young orchards into bearing in six and seven years 
profitably. There is where the West has the advantage of us,— 
they bring in their orchards so much sooner than we do here 
in the East, their orchards paying them well at five, six and 
seven years. We may not be able to bring our trees into bear- 
ing quite as quickly as can be done in the West, but there is 
no reason why we cannot do it in many years’ less time than 
it takes at present, by this system of heading down our trees, 
after they begin to get four and five and six years old, stil] 
leaving the growth upward. Another point, in pruning the lower 
branches, prune to a bud that is on the upper side. In that way 
we change the tendency of the lower branch. Instead of grow- 
ing outward and downward, the tendency will be upward. And 
by cutting back these lower branches, preventing a too long 
growth outward and downward, you are strengthening the 
growth of the branch next to the tree. Every time you prune 
to this upward bud, you are throwing the growth back and cre- 
ating a strong branch. And I can actually cultivate my low- 
headed trees today that are eight and nine years old under this 
system easier than I can my high-headed trees pruned up four 
and five feet, because the*growth in the low-headed trees next 
the trunk is so strong that it has held the branches up, while in 
the other case the growth has not been so strong and as they bear 
the limbs come down close to the ground. We have just as much 
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fruit on the ground from the high-headed trees, and I think 
even more than we have on the low branches of the low-headed 
trees, because of the upward growth of the lower system of 
branches on the latter. 


HOW I RECLAIMED A NEGLECTED ORCHARD. 


By C. EF. Harpy, Hollis, N. H. 
Mr. President, Ladies and Gentlemen: 


It gives me great pleasure to visit your fruit exposition and 
see such a fine display of apples as you have here today. It 
is certainly, for one of our New England States, a great ex- 
hibition and a grand success. When I see such an exhibition 
of fruit, it proves to me that the farmers of New England, 
and of the State of Maine in particular, are beginning to realize 
the possibilities that lie before them in the raising of fruit, and 
especially apples. Also when I see such an exhibition and 
listen to the remarks of the expert fruit growers who have 
been talking to you yesterday and this morning, it makes me 
feel rather small and out of place, to come down here from 
New Hampshire and undertake to talk to you in any way in 
regard to raising fruit, for I am not an expert in any sense of 
the word; in fact, I had but very little experience in this line 
previous to four years ago, and in the matter of setting out 
trees and raising fruit from them have had no experience what- 
ever. But Dr. Twitchell asked me to come down here and tell 
the story of how I have reclaimed an old and neglected or- 
chard, and that I can tell you in a very short time. It is simply 
the work of four years. 

The farm in Hollis, N. H., which is now my home, is my 
old native place where I was born and brought up. I worked 
on the place as a boy and a young man for my father up to 
something like twenty-one or twenty-two years ago, when, like a 
good many young men, becoming dissatisfied with the methods 
that my father used in carrying on, the farm, and also with a 
good deal of the work I had to do, I thought I could do better in 
other business. I stopped work on the farm and went into 
business, and from that time up to four years ago knew but 
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little about the work that was actually carried on on the place, 
although the old farm was still my home. I was not there 
during the day time, simply at night. Things went on in this 
way until the fall of 1906, when my father, who was growing 
old and feeble, requested me to take the place and carry it on 
to suit myself. This I consented to do, disposed of my other 
business, and took the place. 

About the first work that was attended to was the harvesting 
of the apples. I remember way back in 1896, I think it was, 
my father harvested something like 1200 barrels of apples. 
People thought it was a large crop. But they were very poor 
apples, small and green, and he sold them and realized ninety- 
six cents a barrel at the station. That was a year of tremendous 
crops in apples. From that time on he declared that he would 
have nothing more to do with fruit, and paid no attention what- 
ever to his trees,—simply had the fruit picked when the time 
came. In harvesting the apples in 1906 there were about 300 
barrels that were in fairly good condition to sell as mixed ap- 
ples. In picking those apples I found a good many trees the 
fruit on which was completely covered with San Jose scale, so 
that I had to shake the apples off and put them into cider; I 
found other trees that showed more or less scale on the fruit. 
While picking the fruit I did not know what the trouble was, 
but my son, who was then a student in the New Hampshire 
College taking the agricultural course, was at home for a vaca- 
tion over Sunday and I brought his attention to the condition of 
the apples we were picking, and the condition of the trees in 
some cases. After examining them, he said he thought it was 
the San Jose scale, although he wasn’t sure; that they had been 
studying that at the school, but hadn’t had samples while he had 
been there, so he could not tell exactly how it looked. He took 
some of the apples and the twigs that were the worst affected 
back with him to the college, and I soon learned that I had the 
San Jose scale in bad shape. I realized what I had got for I 
had read about the insect and knew something of what it would 
do and the condition in which it would leave the trees if not 
taken care of—that they would soon die—and I made up my 
‘mind that I had got more on my hands than I could handle and 
about decided to dig those trees out,—the worst of them, at any 
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rate. My son said so much against this operation, however, 
that I finally thought I would see if I could save them, but I 
hadn’t much faith in the work. 

My father was a man who, like three-quarters or more of 
our New England farmers, did not believe in pruning his trees. 
The only thing that he would ever allow the hired man to do, 
or would allow me to do when I was a young man at home, in 
regard to pruning trees, was to cut out the dead wood and some 
of the suckers or water sprouts. So you can see how those 
trees had been growing for years and in what condition they 
were. And in addition to that, half or two-thirds of them were 
badly infested with the scale. When I made up my mind to 
see what I could do with the trees the first winter, the winter 
of 1906-7, I started in pruning them what I could. With the 
condition the trees were in, I only got over a few trees during 
that winter, with what other work I had to attend to. 

There were then about 700 trees on the place. About the 
first of March I ordered a barrel of Scalecide. I thought I 
would try to spray the worst of those trees for the San Jose 
scale. I took a barrel pump and my man and myself went over 
a few of the worst trees and disposed of that barrel of Scale- 
cide. ‘Then my son stepped in again and said: “Why don’t 
you spray for the codling moth and see if you can raise some 
good fruit?’ Well, I considered that a while and finally I 
ordered two 100 lb. kegs of Bowker’s Pyrox manufactured by 
the Bowker Insecticide Company of Boston, and my hired man 
and myself went to work on one of my orchards to spray the 
trees. 

To explain the condition of things, I will have to explain the 
position of the orchard on that farm. There are two orchards; 
one at the south end of the farm, which we call the south or- 
chard, contains something over 300 trees; 125 of these are 
trees that are twenty-one and twenty-two years old, which my 
father set out. He kept that ground cultivated for two or three 
years and then it went into grass and has remained so ever since. 
In the remainder of the orchard the trees are at least sixty and 
I don’t know but more than seventy years old. The north 
orchard contains a little more than 200 trees and they are all 
old trees, sixty or more years old. Ina part of that orchard the 
trees are only about twenty-five feet apart and they run up high. 


STATE POMOLOGICAL SOCIETY. 17 


You can imagine what condition they were in. There are also 
about 200 other trees on the place, scattered over the rest of the 
farm in rows along by the walls and in single trees through 
the mowing. 

When I commenced spraying for the codling moth my man 
and I went to work in the south orchard. It took us four days 
with that pump to go over the orchard. There were a great 
many high trees in the old part and we tried our best to hit the 
tops of them. We did fairly well, I think, for a barrel pump 
and with the nozzle we had that threw streams instead of an 
even spray. At the end of four days we got over the orchard. 
The man said: “Are you going over the other one?” I told 
him no, the work was pressing, and that old pump did work 
hard. I said if there was any good in spraying we would find 
it out. Both orchards blossomed apparently alike and my scat- 
tering trees the same. I watched the difference between the two 
orchards through the summer, and I could very soon see that 
there was a big difference. And when we came to harvest the 
apples in the fall, from the south orchard I harvested a little 
over 600 barrels of good, nice, smooth apples which would 
practically all go for No. 1. There might have been eight or 
ten per cent that would not. I sold them as mixed apples, as 
we were in the habit of doing at that time, and got a good price 
for them. There were only from 30 to 35 bushels of cider 
apples that came out of that whole lot. In the north orchard 
I harvested a little over 100 barrels of not nearly as good apples 
and I sold over five hundred bushels of cider apples out of that 
orchard. This convinced me that spraying paid, and I made 
up my mind then to take hold of it in good earnest and do what 
I could with what trees I had. That fall I decided that if I 
was going to spray I must get some sort of a power sprayer. I 
purchased a power sprayer of the Friend Manufacturing Com- 
pany of Gasport, N. Y., and I decided to use lime and sulphur 
to spray for the scale. I put in a cooking plant of my own and 
cooked my own lime and sulphur, putting in a steam boiler and 
a tank for cooking, and then running the lime-sulphur wash off 
into my spray tank, and during the month of December, up to 
about Christmas time, I got over my trees. 

It is quite a serious job to spray for San Jose scale and do it 
in good shape. One who has never done it or handled the 
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lime and sulphur wash hardly realizes what it is. We are ob- 
liged to spray with the wind, and there is always plenty of wind 
any time during the months that the trees are dormant. Every 
bit of the wood has to be covered in order to smother the scale. 
It took me the whole month-of December, what weather I could 
get that was suitable, to spray. In the following March I went 
all over my trees again and gave them a good, thorough soak- 
ing. And of course in May when the trees blossomed I sprayed 
for the codling moth as before, and two weeks afterwards 
went over them with another lot of Pyrox. The result was 
that I harvested 1150 barrels from my orchards and they were 
all fairly good market apples——not nearly as many cider ap- 
ples as I had the year before. 

In the spring of 1909 I went through these same operations 
again, spraying the trees for the San Jose scale, and of course 
spraying for the codling moth, with the exception that for my 
McIntosh apples I sprayed before the buds opened; just as 
they were getting good and pink I gave them a good spraying 
with Pyrox, and after spraying the first time for the codling 
moth, in spraying two weeks afterwards I used clear lead arse- 
nate instead of the Pyrox as before, and I think that made quite 
a difference in regard to the brown-tails on them. A few of 
my scattering trees I did not spray the second time because they 
were in fields where the grass was heavy and I did not care to 
go through the fields, and those trees had the brown-tail moths 
on them quite thick. But there were scarcely any brown-tails 
on those trees on which I used the lead arsenate for the second 
spraying. That arsenate stayed on the leaves and I think de- 
stroyed the insects. This last spring of 1910 of course I went 
through the same process, with fairly good results. 

Now in regard to fertilizing my trees. I have taken up two 
or three different ways in different orchards. My north or- 
chard, in which I spoke of the trees as being close together, 
the first two years I fertilized with manure from the barn, put 
on with the manure spreader at the rate of about ten loads to 
the acre. I ploughed that in, running the plough shallow, not 
more than three or four inches deep, and kept that harrowed 
down the greater part of the season. I did that for two years, 
1907 and 1908, with that orchard. The south orchard and my 
scattering trees, I put on for the first two years bone and pot- 


STATE POMOLOGICAL SOCIETY. 119 


ash, mixing them half and half, and putting on about twenty 
pounds to the tree, not putting it nearer the body of the tree 
perhaps than three or four feet, and extending out quite a dis- 
tance beyond the limbs. In 1909 and 1910 I used ashes and 
bone. In 1909 I put on thirteen tons of Canada hard wood 
ashes, four tons of bone, and about three-quarters of a ton 
of nitrate of soda, mixed together and put on with the manure 
spreader, broadcast over the ground. The north orchard I 
ploughed again, as I had the two years before. This last year 
I did not plough it but left it just as it was. 

There is a question in my mind in regard to the cultivation 
of old orchards like these. It has been agitated here that you 
get better fruit to cultivate the orchards. I think that is true 
with young orchards, if you follow the cultivation along. But 
I have had a little experience that seems to indicate that it does 
not agree with old orchards. These old trees in the north or- 
chard I kept cultivated for three years. I ploughed it each 
spring and kept it harrowed down, and the fruit of that orchard 
has been very green. It is possible that I fertilized it too heav- 
ily. The foliage has been very heavy, the leaves in a good many 
cases being half to two-thirds as large as the palm of your hand 
and just as thick as they could be. The apples set thick and I 
ought to have thinned them but the trees were high and hard 
to get at and we were always busy in the spring. I could not 
get nearly the value per barrel for those apples, and I don’t 
think I got as many apples to the tree as I did in my south or- 
chard. The latter orchard I have not cultivated at all, but kept 
it in grass, and have done all the fertilizing as a top dressing. 

In regard to pruning the trees. After the first year, in which 
I had got good returns for spraying the south orchard, I hired 
a man who understood pruning pretty well, and we went to 
work and did all we could during that winter, up to the time 
we commenced the spring’s work, on pruning. After the first 
spraying for San Jose scale with the power sprayer, I found 
my trees were too high. We would use a thirty-foot ladder to 
pick some of the apples from many of those old trees and then 
we couldn’t reach within five or ten feet of the top. In pruning 
I cut the tops of those trees out, cutting ten, fifteen, and even 
twenty feet off the top, and I have also cut the side limbs where 
you could not get near enough to throw the spray into the cen- 
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ter of the tree from the tower of the machine. We would 
throw up from the ground as far as we could. Since then I 
have been able to get near my trees. 

I spoke of fertilizing and putting on thirteen tons of ashes. 
This last spring I put on eighteen tons and only two tons of 
bone and left out the nitrate of soda altogether; I think I did 
better by putting on more of the potash and leaving out the 
nitrate of soda, and perhaps the bone. 

What was the result of these four years’ work? The first 
year I harvested 835 barrels of good market apples; 1908, 1150 
barrels ; 1909, a little over 1000; and this year there is something 
over 800, though they have not all gone to market yet. In the 
year 1907 the 835 barrels returned me a little over $2400 at my 
station; in 1908 I received a little over $2500 at my station; last 
year the 1000 barrels were all sold in Boston. Part of them were 
sold in the fall soon after they were packed and the remainder 
went into cold storage and were sold out in February and some 
as late as the first of March. I realized something over $3000 
for those. This year I can’t tell you what I will realize because 
they are not nearly all sold, but I have established something 
of a mail order system and more than 75% of my best apples 
have gone in that way at a good price, so I am satisfied that even 
at a smaller price for the poorer fruit which I have left I will 
realize a great deal more than I have ever done before. 

I will say this,—that I should never have gone into this work 
if my son had not taken an agricultural course at the New 
Hampshire college. He is very much interested in the farm 
work and realized from his studies, I suppose, that there was a. 
great future in fruit for New England people; he knew we had 
those old trees and said so much that I went to work on them. 
If any of you farmers have sons who want to go to college, 
influence them to go to the agricultural college and take an agri- 
cultural course, if you can. I tried to dissuade my son from 
this before he went, but it was either go and take the agricul- 
tural course in our State College or not go at all, and I think it 
has been a good thing in that way. The western people are 
doing all they can to advertise their western fruits in our mar- 
kets. If our New England farmers would brace up and take 
care of their old neglected orchards, there is no reason why they 
should not have the same success that I have; and there is plenty 
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of room for new orchards, and with the same care and attention 
that the western people give, there is no reason why they would 
not do as well. Perhaps we cannot come up to them on size 
of fruit, but we can surely beat them on the flavor, and we ought 
to be able to supply our own markets and supply our share of 
the foreign trade. 

PRESIDENT TWwitcHELL: I wish Mr. Hardy might give us a 
little more in regard to his faith in the sod system with his old 
trees, it being contrary to the generally accepted idea, 

Mr. Harpy: I will say in regard to the south orchard, I have 
cut the grass and taken it into the barn. The crop has been 
very light until this last year. After top dressing with these 
fertilizers, the bone and potash, using so much last year, the 
crop of grass was quite a good deal heavier. I did think about 
leaving it on the ground as a mulch, and then I was afraid of 
fire running over it and spoiling the trees, and I put it in like 
any other hay. Now last year my prize apples on which I took 
the cup at the New England fruit show, came from the young 
trees in the south orchard. They are not so large as they ought 
to be for their age from the fact that they have never been cul- 
tivated. They were bearing anywhere from four to six or seven 
barrels to the tree, and I was obliged to put twenty or thirty 
props under some of the trees and then they would break down 
in spite of me. It is a question in my mind. I have some idea 
of ploughing a part of that orchard but I am almost afraid to 
do it from the fact that I am afraid it will result as it did in the 
old orchard and that I won’t get the color. 

PRESIDENT TwitCHELL: Prof. Gardner of Orono was ap- 
pointed to open the discussion on the subject of insect pests. 
He has kindly consented to follow Mr. Hardy at this time. 


ProFessor V. R. GARDNER: 
Mr. President, Ladies and Gentlemen: 

After two days, or two days and a half of such a program as 
we have had, with the lectures and with all the questions that 
have been asked and the answers given, there is hardly any- 
thing left to say for the last man that is scheduled to come on 
the program, so that I shall probably have to be excused with 
a very few remarks. 
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If there has been one thing that has been emphasized in this 
meeting thus far more than anything else, it has been the neces- 
sity of spraying thoroughly to control our insect pests, and if 
there is one thing that needs emphasis more than anything else 
it is that very thing. For I doubt if there is one factor that is 
more important than that in building up a better and more prom- 
ising and more successful fruit industry in the State. There 
are a number of factors which enter into the development of 
an important and a successful and a modern fruit industry. 
Good pruning is one. Good fertilization is another. The 
proper selection of nursery stock is another. All of these have 
been mentioned, but as I say, the emphasis at this meeting has 
been put upon spraying, and rightly so, because that probably 
is the most important of any single factor. 

There is one side of the insect and disease control problem, 
however, to which comparatively little attention has been called, 
and it may well be mentioned for a moment at this time, and 
that is the matter of good orchard sanitation. We can control 
most of our orchard insects and most of our orchard diseases 
by means of the spray pump and arsenate of lead and lime and 
sulphur, with other materials that go along with them, but there 
are certain pests which the spray pump is not able to reach. 
We have got to handle these pests in another way. I refer 
especially to the railroad worm, the trypeta, the apple maggot, 
as it is variously called, and to another pest which though per- 
haps not quite as serious is still doing a great deal of damage in 
most of our apple orchards, viz., the curculio. Those are two 
serious apple insects in this State. I don’t remember of having 
been in an orchard where I have carefully looked at the fruit but 
that I have seen more or less of the work of both of these pests. 
I have been in some orchards in the State where perhaps 50% 
to 75% of the apples on a single tree would be injured by the 
curculio, and I have been in other orchards where 100% of the 
apples upon the tree, and probably 98% of the apples in the 
whole orchard were not only injured but ruined by the apple 
maggot. Now what are we going to do to control these pests? 
Are we going to be able to meet them? To meet these pests 
at the present time is not exactly an easy proposition, but it is 
within our reach, and the remedy, as I suggested a moment ago, 
is that of clean culture or good orchard sanitation. By clean 
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culture I do not necessarily mean ploughing the orchard every 
spring and using the harrow and keeping the ground clean and 
free from growth of any kind until the fall and letting the or- 
chard go into winter in bare soil. But certainly for the first 
part of the season the orchard should be ploughed and har- 
rowed a few times,—at least those orchards should where these 
pests are doing very much damage. 

A few weeks ago, about the middle of September, a number 
of orchard growers wanted me to look at some of their trees, 
and tell them what was the matter with the fruit. We found 
that practically all the trouble was the trouble that was illus- 
trated by this Northern Spy apple that you just had before you. 
As Prof. Bonns has said, those apples have all the appearance of 
being infested with the railroad worms. It is possible, how- 
ever, that it may be another species of a closely related insect 
that is troubling them. But whether it is the apple maggot, or 
the curculio, or another closely related pest, the remedy is pre- 
cisely the same. It is clean orchard culture. Most fortunately 
indeed in this trip a few weeks ago that I mentioned, absolutely 
clean culture had been practiced in the orchard that I went into, 
this season and also the season before—an orchard almost with- 
in your own city limits. And that orchard, surrounded by other 
orchards of the same varieties that were badly infested with this 
trouble, was almost practically free from it. Perhaps five per 
cent, perhaps in the case of trees near the other orchards ten 
or even fifteen per cent of the apples upon those trees were 
infested with this trouble, but there is a great difference between 
go% or 95% sound fruit and 90% or 95% blemished fruit. So 
whatever that particular species may eventually be found to 
be, that is causing this trouble in our Northern Spies and some 
of our other varieties, that remedy seems to be the one which 
will do the work. 

There is another thing in connection with orchard sanitation 
that should be mentioned. A great many of our orchards are 
not set in block form. The trees are scattered along stone walls 
or along fences in such a position that they are not only difficult 
to spray but it is almost impossible to cultivate close to them. 
Perhaps we cannot get within four or five feet on either side. 
Under such circumstances, if the railroad worm or the apple 
curculio gets into our fruit we have a very difficult task to get 
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rid of it. Perhaps if we can turn hogs or sheep into the orchard 
or the fields where these trees border we may be able to control 
the trouble partially; but it will only be a partial control. I 
think there are many places in the State where trees are grow- 
ing along fences and along stone walls, that year in and year 
out are producing perhaps half a peck to a peck of sound fruit 
and a bushel to five bushels of blemished fruit, that it would bea 
great deal better for the fruit grower to cut down and burn these 
than to leave them to be a menace to his orchard and to his 
neighbors’ orchards. If these particular pests, viz., the rail- 
road worm and the apple maggot and the apple curculio, and 
perhaps others that work in a similar manner are not troubling 
the trees along such places we can fight off the other pests by 
means of the spray pump, driving right along each side in most 
cases, and control the caterpillars, the codling moth, the scab 
and probably the canker; but in those places where we cannot 
reach the tree satisfactorily with the spray pump, or where the 
trees are affected by pests that cannot be reached by means of 
a spray, I think good sanitation, protection for the rest of our 
trees demands that we dispose of them and start trees in an- 
other place. It is a profitable thing to have trees along the 
fences if we can grow sound fruit there; but if we cannot grow 
sound fruit there, if the trees are a menace to the rest of our 
orchard, it is not a paying business proposition to have them. 
These two pests we have just been mentioning, the curculio 
and the railroad worm, spend the winter near the surface of the 
soil, in beds of sod, or under sticks, or under stones, and then 
come out early the next spring to infest another year’s crop. 
And unless we can turn the soil over and bury these pests so 
deeply that they can’t come out the chances are we shall have 
them the following season and instead of decreasing in numbers 
they will increase. 

Another point that may be mentioned in connection with or- 
chard sanitation and which bears directly upon the control of 
eur insects and diseases is great care in the pruning of our 
trees, in the removal of all dead or dying limbs. Sometimes we 
see a limb towards the outside or the top of a tree that has died 
back six inches. It is only a small limb but something has de- 
stroyed it. We think it is too far out or too much bother to 
remove it. If that limb is left there, probably by the end of 
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another season it will infest several other limbs, or will have 
died back much further. It is canker in the majority of cases 
that is killing back the limbs of our trees, and in pruning we 
cannot be too careful to remove the ends of all these dying 
limbs. Cut them well back into the living tissue and get rid 
of that source of the disease to the other healthy portions of the 
tree and to the other healthy trees in the orchard. In the same 
connection it should be said that where we prune small branches 
infested in that way, great care should be taken to carefully 
rake up and burn all the prunings, for if these things are left to 
lie upon the land, with insects and birds lighting upon them 
and then flying back to the trees, they become nearly 
as bad a source of infection for other live healthy wood on the 
ground as they would be if they were left upon the tree. Of 
course in the case of an orchard which is cultivated, the small- 
est twigs would probably be ploughed under and the source of 
infection destroyed in that way. But we cannot be too careful 
about sanitation in our orchards. Good sanitation is something 
which goes right along with good spraying, and good spraying 
cannot have its highest efficiency unless good sanitation accom- 
panies it. It seems to me, in connection with the control of 
our orchard pests and our orchard insects, that is the one thing 
that should be emphasized in addition to what already has been 
emphasized in the various sessions of the meeting. 

PRESIDENT TwiTcHELL: We are now coming to the closing 
moments of this session. I want to thank those present for 
their promptness in attendance and for the excellent order which 
has been maintained throughout, and for the freedom with 
which we have participated in the discussion. It seems to me 
that this may be a fruitful time which we have spent together. 

Pror. E. F. Hircuines: I have been asked to say a few 
words in relation to Maine’s position in the New England Fruit 
Show. At our annual meeting held three weeks ago in New 
Hampshire, we voted to hold the next annual exhibit in Boston 
next fall, during the last week in October or the first week in 
November. The date has not been set but it will be later than 
last year for the benefit of the states who worked at a disadvan- 
tage last year. The meeting was held so early that most of the 
leading varieties of Maine apples had not colored as they should, 
and were not in a condition to exhibit. The exhibit last year 


126 AGRICULTURE OF MAINE. 


was the first ever attempted in New England, and but few of 
our orchard men had ever attempted to pack apples in boxes. 
We have here today 110 boxes, most of them packed by our 
own orchardists. I think we are seeing results from this move- 
ment for better fruit. The future of the New England fruit 
question, so far as Maine is concerned, I believe rests with you 
who are interested in orcharding, you who will go to Boston 
with your fruit next October or November. Possibly we shall 
not have any more fruit than we had at the first exhibition; 
there may not be room for it, as other states will send their 
carload lots, but it is the quality which will tell. We have much 
to learn in relation to the packing of the fancy box if we are to 
secure the same rights and privileges and conditions that the 
people who send us apples from Oregon have; and the same 
with the barrels. There are certain requirements for a first- 
class barrel pack and also for a first-class box pack. We must 
come up to these requirements. I hope you are all interested 
to the extent that you want to see better fruit in Maine. Let 
us raise the best quality of fruit, and then see that we come up 
to the requirements for first-class packing, and Maine will have 
a name throughout the length of the land for her fruit, as she 
does for her grain and potatoes, especially the Aroostook po- 
tato. 

I hope that every member of this association will make up 
his mind to go to Boston next year and show them that Maine 
is still in the fight for better fruit. Lots of blue ribbons came 
to Maine last year, and we are proud of it. It is not so much 
the value of the premium as the name, and the honor of know- 
ing that we can raise fruit. 

I want to say that in two years from now the New England 
Fruit Show will be associated with our Pomological Society in 
its meeting, and of course that meeting will have to be in a loca- 
tion that will be accessible to New England. The project is that 
it shall be a biennial exhibit, and the alternate year the mem- 
bers shall meet with and take an interest in the Pomological 
Meeting in one of the other states. This year we met with 
New Hampshire, and I was very much surprised not to find a 
single box, barrel or plate of apples from Maine at that exhibit. 
I think this was a mistake. Two years from now, wherever 
that meeting is held, let us go there with an exhibit to compete 
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with New England. And in the next year, before we go to 
Boston, let us learn to pack our apples, and I assure you that 
if Maine goes there with the right kind of package she will win 
her share of blue ribbons. 


A pleasing banquet closed the week’s sessions and proved the 
interest of the city in the work of this society. 


hw pn! ; ’ a Dee! 
ba en ae 

ye 3 

> 

Mie ery t,o 

; - ) + 


i} f Hi bosiste 
et ae 
ij tex v4 PS Wma) Gs isieat iy 


aay FG aa | sh 


im (ei Sie 
7 f 
; ay! 
J f a aa” 
Mh OC boot anil 
we : +, Se 
Pry Pity Bee NY SEY Prowse 


yey 
‘ <a 


INDEX TO AGRICULTURAL REPORT. 


Adams, F. S., address by, on the growing of alfalfa in Maine 
Address of welcome at State Dairy Conference, by E. C. Carll 
Address of welcome at State Dairy Conference, by Mayor F. 
IV ae Eat SECC iW sara. < Sse eeataler shake eich at cheveh arse egiotal ate alevel et aps: ats minis Sens petn love 
emicHitweral SOCIEtIES, OLICELS) OF cn ac vpies pen wiein dns daegicn eens 
Statistical tables Gis s. jens cas «cyelsmecxaai 

Alden, R., address by, on how I increased my dairy profits by 
WCE GID Gace ens) east ara putiajecetesae eit ciao tn lates ase vomiterstdevereiages 

HOMMALKES PY Ls mre iaieis’s clcietoreyeei= ysis sloraiais haus Sotoreeeresareereiate 

An essential to well being, address on, by Laura Comstock... 
Bell, Prof. H. G., paper by, on small grain growing in Maine.. 
Breeding the dairy cow, institute paper on, by Edward Van 
PMY SUVATED) a coictele:cce sis. ors Sucks Zheys Seo eucicland slow vale rate let cot eeas oars ers iste 
Campbell, Prof. P. A., address by, on feeding for milk produc- 
(GUD) Tc tein ERROR ENTE EERE ORIEL TICE SSO eee noe eT 
Can alfalfa be raised in Maine? address on, by F. S. Adams.. 
Carll, E. C., address of welcome by, at State Dairy Conference 
_ Comstock, Laura, address by, on an essential to well being.... 
Cook, A. S., address by, on field work of the Maine Seed Im- 
PLOMEIMETIERCAN'SSOCIA EON sa sm yeetaais s,.6 sie a arepei acest sieeve arehe aioe witte 
Daniels, H. O., institute paper by, on why and how we keep 
arilll emilee) tc ee Merit Re ROO NCRIG Moe ect TC eae oom Canc eae 
Deering, John M., remarks by, at State Dairy Conference...... 
Demonstration in corn judging, by Prof. H. G. Bell.......... 
Demonstration in judging milk, cream and butter, by Prof. P. 
Peat DIDCL bie epery wah tap te asE ees atte os erat laratay arspch tients lake enue 
Demonstration in potato judging, by Prof. H. G. Bell........ 
Dirt and its relation to bacteria in milk, paper on, by Prof. H. 
Bala teeth et ea Med ac ns less ase ¢ ieee echate oe a ee ae 
Evans, Prof. H. D., paper by, on dirt and its relation to bacteria 
(COTTE | ARS ESE ee PC errs ee Sai PION s eaeS oe Seah: ELM ir alae) 
Feeding for milk production, address on, by Prof. P. A. Camp- 
BRCM AE Ie hu crer ces Naas SE aA a aici Shep hg anes Bic hh Cans dae ew eer 
Field work of the Maine Seed Improvement Association, ad- 
GESS Otis VS a Mt COOMA «wide e\cials: stele ayes aw ere 

Details wetwitele, WOrte tn. ated chemo aces sata ce 

New dingland Corn Exposition: cc cccnn sites aa So xs 

ReSilts Ole Held MvOtle sac. a tolerate «id sans Pate < Gish 

WORK “AN WSS COMSIR P siete ass ccape tine gseote are See, sik a 
Fundamental essentials of successful farm management, insti- 
fate. paper On, Wy ErOk fa Wo SARDOUM gece sx akc celes nsec 


226, 


171 


133 


277 


281 


97 


130 INDEX. 


Future Work for the Seed Improvement Association, discussion 


On, opened ‘by A. “P. HlOWes:. Veo ocee cove es emia pein 
Gilbert, Z. A., remarks by, at State Dairy Conference......... 
Hamlin, W. K., remarks by, at State Dairy Conference........ 
Henry, C. E., address by, on opportunities for profitable dairy- 

ing an Maine.2.0 2 <2 © eae cieeieoe > onsen 
Henry, Forest, institute paper by, on plant growth............ 
How I grow grass, address on, by L. E. McIntire........... 
How I increased my dairy profits by breeding, address on, by 

Co. JOmes Te sae ole ook ce Dine seers epee es bela ye 


How I increased my dairy profits by feeding, address on, by W. 
G.- Hunton eae ea ee Cee 
How I increased my dairy profits by weeding, address on, by R. 
Aden cee re er ee eae ee ee Dene RR eee 
How I raise beans at a profit, address on, by F. H. Morse.... 
Howes, A. P., remarks by, on future work for the Seed Im- 


provement Association’ \.o40. co¢ees ccs wei cient eee 
Hunton, W. G., address by, on how I increased my dairy prof- 
its “by feeding? 20200. Jo. Jac. cee te eee 

annual address by, as president of Maine 

Dairymen’s Association! “)252225-¢ ese 

annual address by, as president of Maine Seed 

Improvement Association’ . 22.42/27 ieeeeae 

Institute papers poe. ccs cle eie hs cee Octe ee emis iene Sta eee 
Jones, C. L., address by, on how I increased my dairy profits by 
breeding oe. 5 ee ose cae eae dee, Se 


Knowlton, D. H., institute paper by, on the many Maine oppor- 
BUAITIEOS Ae ob.) STE is SiS Ae eee Pn as oe one 


McEdwards, J. D., remarks by, at State Dairy Conference...... 
McIntire, L. E., address by, on how I grow grass............. 
Maine Dairymen’s Association, annual address of president.... 
anniial ‘banquet 7.2.2. scmueree Oiesereve weitere cre cee eee 

Officers” Of? seccice bac es cee s ahs Gls he OO 

report of committee on barns at the College of Agri- 

Culture Pos cine wdekae spaces ers sheie?e pe, cesta 

Report of committee on herd record books ........ 

report of committee on national legislation relating to 

dairy products 2.5 oa. ean cass oe eos On 

report Of Secretary, 5 .....c0 shes ce seee ocean eae 

Teport Of LTeaSUTED os. ci52.0 0c gos eve os Cisne ee ete 
resolutions adopted ‘by 20... ...5022. 0c. c..cte ane 

Maine Seed Improvement Association, annual meeting of...... 
amendments to constitution <4. cess cesaseeeeeeete 

annual address of the président. <...;..... scenes 

officers Of | .:.¢ 5. c2.0nas or aeee sep eae hte een 

report Of committee On CcOfM zones .....4..4.ce0seeee 

report of Secretary ..\, S..cicsc swe ble e sin eo ore eee 

TEPOLt OF ELEASULET 5 o..o.cconeiaap + yareietmeine sete aOR 
FESGIMGIONS © a5. ae eis as 2s oe ee ee ee eee eee 


PAGE 


INDEX. 131 


PAGE 

Merrill, L. S., remarks by, at State Dairy @onterence. .seem «<6 = 188 
remarks by, at meeting of Seed Improvement 

INGCOCLALT OMS earn re ae ee ete eaters seeloeie= 287 

Morse, F. H., address by, on how I raise beans at a PEOMEs «2. c 251 
_ Opportunities for corn breeding in Maine, paper on, by Dr. Ray- 

TOTTI CCAL Coe 2 one etn ee na ce iiete a tials adie hate c wre are eucisatelshers 256 
Opportunities for profitable dairying in Maine, address on, by 

Berm) elericy (hss ie deni see ins cede woe intent ric eo Baisle wipe ae 209 
Our part in improving Maine agriculture, address on, by Cc: S. 

ETSCRDAR Me ee Sec eae ee ncaa tt are ee eis ess 272 
Pearl, Dr. Raymond, paper by, on opportunities for corn breed- 

Hig cit NAME? S565 c acta tas ees ct ee ss * 256 
remarks by, at meeting of Seed Improve- 
Ment: ASSOCIATION ©)! 22070 waces + oem ee 242, 286 
remarks by, at State Dairy Conference.. 189 
Pease, John, remarks by, at meeting of Seed Improvement 

PS OCI MEL 2 chs Sd Ae Bena Fae OR Bad ge Padace bia ne el eee paler hls ale 286 
Plaisted, F. W., address of welcome by, at State Dairy Confer- 

PRPS Peat sf cae See Mg en aaicdis GAG dal Baral ue mites eed Pavan a viene Creare 123 
Plant Growth, institute paper on, by Forest Henry............ 04 
Redman, R. W., address by, on what the dairy testing associa- 

Honsi can doston the tanrmersrors Maities: ase ostacel1- sem ele) <r 157 
Reflections on some recent dairy events, paper on, by Dr. G. M. 

Wihitaken'<s2<hss8acagidesacatsdesaece SAAS Mankistac ta marnire cen wed 190 
RenontotnCattle sComimissionense sc teat ai wet crave ete © oe ersten cciete 201 
Report of Commissioner of Agricultare. 6.2 sinc 6. coe eee =) 

Aoricuitucal societies i550 223205 Se. 40 shames we 9 
Werenligtall statistics. “hide se cae et ces ta cm epsteial ys igo) 
arin: Ghopsl ; . Sateen oe eas wameciiee 3 
Barmens’: -imstitutesy pacacc tet cele teeta ci true ee ae 7 
WNSECE PEStS ds wees aee ae Cee Cee aketrola ane ere 5 
IP iblaGationsten ss 25. shape oe tote eee See roioe encase ele 10 
DEed AmprovemicMmert|!: PL Cs Seca. see ae ruses 9 
ME hie Velaaiey s WwORle A/c ahs Laas ee eee oso «atk eactacw palette 6 
he + Maines Orenaredsiey sei. Peak ce «ax cadet als 4 
Whe) Muley IMGastey) 32 Foe MNS Uae ht oben caaslaeictdoe 7 
enteral. Hacy eMivistomeie. fae ote. te cece soe tune lo ike 12 
Report of Leon S. Merrill, State Dairy Instructor 12 
Co-operative breeders’ associations .......... 14 
Dairy* testing associations” <0... . > Ls .s%s66 acs 12 
Gexierils £5 su tees bso se Peeeee co. scoin weed 18 
Investigation of dairy products ................ 15 
Micebinpss so csane Ue ao ta, oa eerie sey wien ca 17 
Statistics and seed improvement work........ 16 
Report of R. W. Redman, Assistant Dairy Instructor 19 
Co-operative breeders’ associations ........... 24 
Dairy. testingvassoemtions» 2-0... 2s). seme es 19 
MICENIIGEN cant eh smu er een grey ote ue Seg 27 


wpecial (dary instititess s<s>..s 6 ie. 0 50620 wakes 27 


132 INDEX. 


Report of Dairy Division, continued. PAGE 
Report of C. W. Barber, in charge investigation of 

airy PLOMUCES. oc dipi9ie\n oe ee nits acta ae 29 

Bulletins: s.c.c:a4:crs creo «eres e orereteietons Ghee hep ieee 31 

Inspection. 0£ DaGBS. .% ..<.cut oe eee ene 32 

TANS: o:c-s eels cowta:'c evs tpelte,/ois,s feveveieys ekouepedel agenogete aie eae iene 32 

Meetings .ct: sic so aye « «bo bios a nis ole 33 

Samples ‘of \datry products. «1%. peel eee 30 

Report of Seed Improvement Work.............csseseeesseess 34 

Asricultural Statistics, 95) <:.%iai2..js steels «males alee 42 

Exhibit at New England Corn Exposition........ 4I 

Bield worl’, & si'c/sieie sais a o20.\ sab oneeew ee eee 35 

General 05 iced ise 6 5.05 oa ahatey wei alee elaine ee 43 

Maine Seed Improvement Association ............ 34 

Meetings: 3. 026. ..+ sonepat nae st aisle ee eee 42 

Report of State, Entomologist. ice su. 5 <i emesis winnie ene eee - 45 

Browti=tail, arothy swiOrkeeyeveie tse c1s ey letersteleeere ieee 5I 

Exhibit. at state; fairs. «sacs s+ weiss ss eee 56 

Fruit. aristituites a): cis ie oats au onus piste hake as eres tae eee 55 

Gréen: apple: aphis: | crite eye. stearejecisieriss ss here ge eee 50 

Gregory. orchards .<s/45.0<-3 «és }ayeee «ae ee 60 

Gregory  PLEMUUMS «is. son ax s sins view oserfeee a ae 60 

Gypsy moth work giigad. occ cawecet olen eae 52 

Infested, atirsery:: StOCkK 5 cr. :ssaleseie’s crete ree See 52 

RScuure WOLks Av. cm. on sjaces oie aera. cela 65 

Licensed nursery. agents «2 ..accsmn sams See 62 

List of contestants for Gregory prize.............- 61 

List of nurseries in Maine: '.aca.s + Sele eee 57 

Orchard® renovation =..2..secieeasee ke eee renee 53 

Orchard and nursery inspection .....22+ saseeeeee 56 

San Jose scale |i..4 23 .ccc. ss smile sitters ee 48 

Spraying demonstrations ... ..2......a0se-seeeeee 53 

Woolly aphis of apple—.........+.<s2askee eee 49 

Report of Special Field Agent:.....4. 22. sae 67 

Acknowledgments, <.<)5.:2...«.« ahve sere ction 71 

Condition of infested towns................ ae 71 

Pield Day .c.0ic2<0ssn4stee hee <keeee e 70 

Lectures, correspondence and exhibits......... 70 

Lumber inspection:......44 « 0 «mensk «bo +e eee ee 70 

Parasites 2.0. fesolice se «cence che oe eee 71 
Sanborn, Prof. J. W., institute paper by, on the fundamental es- 

sentials of successful farm management..............ss+eee- 07 

Silos and silage, address on, by E. A. Stanford .............- 147 

Construction of the silo........2.sossaneeen eee 148 

Cost of filling the, silo-. ....h-.n.katieenee eee 153 

Cost OF SilOS .. n10,40:00.0ecirteette aee a Pea aes ee 150 

Filling ‘the silo... tas neeces «hte eee ere 153 

Silage crops for Maine=..... «esa. seen eee 152 


‘The value of Silage. ..05.2<5.0.a/0s.ne9 ee ee 154 


INDEX. 


Stanford, E. A., address by, on silos and silage............... 
Paris Ary Ofer Cl CO< +. as «ples end is nied caia te oko. = Wp wine nis bh Gea 
Stetson, C. S., address by, on our part in improving Maine Agri- 
TPLELTE op as cetyete AN Pers, a3 sol eso ay chai ehoue) aha ofa: ote ste: auaiaye elerainele.s cava oe ath erayenk shoe 
Small grain growing in Maine, paper on, by Prof. H. G. Bell 
The Many Maine Opportunities, institute paper on, by D. H. 
ECV EOIN gests oc aio heel aevnne win sr oeeterate wails oldie ciateccens sare ates 
Twitchell, G. M., response by, to address of welcome, at State 
Dairy, Conferences... 8s cas sieeesan oes: 

remarks by, at annual meeting of Maine Seed 

Improvement Association ................ 

Van Alstyne, Edward, institute paper by, on breeding the dairy 
TUS peter Gea Ie AOE ete ee ome I Ree ee OBER. 
What the dairy testing associations can do for the farmers of 
Raine, address. on, by Ik. W.)Redtat. <0. 02. Jss.cakew aap 
Whitaker, Dr. G. M., paper by, on reflections on some recent 
EE CEURINS ots cits ip chalets dba os wales te moa eas oS Sere SAS 
Why and how we keep milk records, institute paper on, by H. 
POVARIONS. 5,52 o's) 0s ak c's e Pec’ wg vicleis nile sp taahinaniaia dae wAlera Wamaine 


190 


106 


INDEX TO POMOLOGICAL REPORT. 


Address, annual; by ‘Dr. G. M. Twitchell. .....9¢100.0 2 whee 
of ‘welcome; ‘by Hoa Do Merrill: 3. ie a: -oe eee 

response ‘to, ‘by’-H. <L,. Keyser... ...--cee 

by’ Gev:-By M., Fernald’s: .....2000 Ve oet ee ee 

by Hon. ‘Payson Smith: 22.2¥..0... 0.00. uoee eee 

A Half Hour Among Maine Orchardists in I9I10.............. 
Bonns, “We We address (byt egestas estore ters cleie uate orien eens 
Care of the ‘Orchatd-. i700 gee et nae nee te 
Combating~ Insect’ Pests. and Diseasés....... 22.2.2 emcee 
Fernald, Gov: 'B: M., address: By 2.22 022.220 ds Anse pee 
Flanders, L. E., words of welcome by, from the Board of Trade 
Gardner, ‘ Prof. V:-Ri, remarks: ‘by. 000...00 502.445. 
Handling the Pruit (Crope ics eicievieteieis © cjcteie'e aime) nla emg eee 
Hardy; (C. Biovaddress yoy tc icie scone ersiscicrore ie eee oleae 
Hitchings, Prof; E. F., illustrated. lecture. by... .a:--. see 
remarks Dy. sicise'sssdcis cease 

How 1 Reclaimed a Neglected’ Orchard:2 2 24... 22. -eleeeee 
Keyser, H. L., response by, to address and words of welcome.. 
Lombard, Prof. ‘T. M:,“address’ by. i222 )..%.2e: sas 
Meeting: annttal 2.227.050 :2 os sepa eee aa eee ee 
business: .. 5. Cyl vade iy sitiee siecle alent eee 
Members, annual® 2.0725. 209... oe i os cia eee 
) mlliteY eS. cee eae ae ee een re ee - 
Merrill, Hon. I. _L.; address of welcome by... ...c,. seat 
Officers for “TOTO! 2902...) eS Sow ales es ee 
Powell, Hon. Geo. ‘T., address ‘by... %. «2: <.000sc ase eee 
talk by, to the pupils of the Auburn 

schools "Wh ss Sas Balas ca see eee 

POUNMIG — io j o-a,s Sa ids Hs Rigs SRS BU Daas ance Steven ae 
Repott of Secretary... ds... ses cae cele Wee doen 
of . “‘Treastrer’ (S126 oe0. wes esac enon os aoe 


Smith, Hon. Payson, address by ssivio cs «50 es oe ee 
Some Essentials in the Planting and Bringing Into Bearing of 

Successful Apple Orchards, Conservation of Soil Fertility and 

the Propagation of More Productive Trees..............e00- 
Some Orchard Spraying Problems and Experiments........... 
Twitchell, (Dr. “G: M. addtess byiis.s.c.00e<aneeecoeece eee 
Van Alstyne, Edward, ‘addresses: by. ;......4: <s¢0.4ssaen0= eee 
Wheeler, Wlirtd) “aditess by? o. : a2 san. G. bae eee 
Words of welcome from the Board of Trade...............00. 


ANALYTICAL SUBJECT-INDEX. 


’ 


The Abbreviation “Pom.” signifies the Pomological Report. 


PAGE 
PVECOTINTSs 10) TRIGUSEKEEPING +47. -hinehiswteletsistittere tio dc ahs eehe oe Bieke 170 
memenitiral Education, importance Of. -..%.% 0... .% ees be 2s 10G 
ICME EP CHIOMS. ws cece are teiae elcee Mem ke be am anne ahs 9 
Agricultural Exports of United States, decline in.............. 907 
PROTICUIEU Aly SOCLELIES: {SLALISLICS Ol -tricta: aieies o'tseich erties «eine ole sl a) enerers 301 
Famearare AS. a PrOlessiOtes cot ad cade seloee J od red. mete ea 98 
= ChaAneeds COMMILIONS OL, Atine acest. Fe ctele a Aarts inte some eral 97 
—mportance and. benehts«Of.. a. .o.%.osss a> see nen eeeee 98 
in Maines PFOLTESSE MN oss ware cla tales Oh ots oe inate mist aes 125 
=i New Enoland,: fiture: of. . cee ce eases eee 08 
= TeQtisites: tO  SHCCESS* 11-54. 42.54 04ae seas s eebet seat abo 97 
Pa asta Orage: ClOp. 614..).5 506% bas bw eels yee bia ke tay Ween 186 
PR talincee Cente ate MAING! |. ou. coe «oo cles Ot alae ae teldciels cu mreieaters 186 
Peewee, BIstOLy. OPP iaas tstescticik insaascatcenes lene eee 187 
PITELH AEA, ACCAY:0.. 244502 e be are Hd es bbb Bes Deeas Oe Noe mA ed ee 407 
Androscoggin County Holstein—Friesian Breeders’ Association 25 
Androscoggin Valley Jersey Breeders’ Association............ 24, 20 
Apple Crop, cause of variations im size Of.....2..).0..5.000 056 Pom., 69 
line aie, SIZE* Of =~ .4%5%. 6552 eees see ok este coe ome 125, Pom., 6g 
—— Wide 42 Temoves -ifOm* at) ACKes wth. oss. ee eos Pon eae Pom., 70 
PRN DLC UMETIEG Phlse %Asinict cok caters see baeereo el na ete ser oa et oon Pom., 69 
MITE CUECUIIO = 25.2 ors athiee to ties Oe OR wens waa ew oie diets s Meee 372 
PSTD Leap IDISCAGES tray mates eek eee ie ee te eh sae Eee Bee Pom., 79 
——airectine the wood Of, tk€eS: s+ ....65.%2-0% 0502 0ee secon 4il 
=—=Characters amd) Cases! Of soh.cmese saw a heise a so cote anes 382 
=i OM DIE Os bhi ASG ties becab ee SESibe SS hE Seaweed 380 
——MATASIUIC. - sates s sine e SESE Re Tle SS So een eG Pe 382, 395, 411 
=—sthiats Alen NOn-=Parasitieie cristae a sete atelier oS tee ee See 384 
PUES CMDS CES CRS eB ik See niet eee anid Le ree Ra ete 321 
FRCL AIA? “8 224 et DAA ee LA Ge Ch aan ene shad te 378 
—number of species of, in United States............ 321, Pom., 76 
Apple Leaf Blight (or Spot). See Leaf Blight. 
Applesleat > DuCCHlathinns 5.455 oy Gunes een iene cooks eee 347 
ple ben Ss Sewer 24524054 sbkand ood beet Lee tees cock et aes 364 
ADPMleEmNIaACCOEN: <4. 2 RSs, Dhue boa hele Oe Sea 46, 369, Pom., 8&1 
Agme Miursery Started ta: Maines is. iia.s...0coel eee Sheen 50 
Apple rawaery Mildews A. .csicates coupe wasesete cs EVE 403 
IAAP ple-rooOtisb lant Ouse ecw y ott sasha Ouee ae hee Ben tee 49, 332, 379 


37 


130 ANALYTICAL SUBJECT-INDEX. 


PAGE 
Apple RGOts ccc. sic - wie ais wislsw lala os os on ote eielnaistels cies ee 404, 410 
Apple RUSt 25). .es. oes Sees ces wie abietewe can ele tale oeitaiee etn | 402 
Apple Seap 20 ose cssceee et cei ooo oe ri pecans Ge eee 395, Pom., 65, 80 
Apple=tree. *Aphis* 22 2. 20 5. esate eons et. teat eae 50, 336, 379, Pom., 76 
Apple Trees, form of, desirable...... cad ah aera Pom., 41, 45, 77 
— propagation of, with reference to yield................. Pom., 72 
—rtaising of, from seed. .uvotirici sc 0 05/2 olle alee Pom., 72 
= removal Of, whem USELESS! pecs eletieels © ile relelenolenet- rattan Pom., 123 
= soil’ and subsoils fori... new ceiee Seles siete a) ci eee Pom., 70 
—summary of treatment of, for insects and fungi........ 422 
—_ variations tm yield (Of 2.0) si. 0s: «ele os ashe ee ee Pom., 73 
Apple Worm). sci bios: sock : ob le irieeetisntseap ie eae 367, Pom., 65, 66, 81 
—see also Lesser Apple Worm. 
Apple Worm "Trap 2 )41.obislae. haben hs.) > are eee 371 
Apples, selection of varieties of, for planting..............-.. Pom., 40 
Agsenatem ot lead ieee -crepitepreretar 48, 341, 347, 364, 434, Pom.,48, 65, 77 
Arsenate of Lead and Bordeaux Mixture, formula for combin- 

AMG ta oe ene da gece od alge chee see tele nigieee Semcetel Chae 437 
Arsenate of Lead and Lime-sulphur, formulas for combining. . 437 
Ayrshire Cows for Dairy Purposes... 2%. s.nse 5+ 2pm apa 83 
Bacteria’ tie desl oe ee cua ilo ele he © epee ale osetia, ohn lege els ellen tien I 2alge 

SOF ale Pee eae otas Be haresaranalolerehsle ots Se ENaI ner teen een 173, 174 
—w— increase of, by carelessness in handling......... 175, 176,179 
LEOISOULCES VOL eke ctieie nl ete e piece alte allels!"s 00s] oe ie - 174 
Baldwitt ‘Spot: oi Wess een cin ween eee seek eule yoke eee 392, 398 
Barley, tests of different, varieties Of-4 .. i. 2.%% . ieee nee 207 
Barn wPIOOTS esis sGiept be Pal Gernclens Neel ores hho ale tor ceed eich en 183 
Barns, ,construction ‘Of «+ °.: sSia-ia ine ols Sejen bhiepgae ap ee 32 
“inspection Of i... 24 Soh sels ule «ols oss lee Gy a2 
—of the College of Agriculture, report in reference to..... 161 
—watming and lighting Of ........205, 0c: =: eee en 32 
Beans: best. soil for Sfe cele ss cis cleo sierarere siversrelenensie oti 255 
— cost of harvesting machinery for..........-.s >=: eee 255 
Culture OF sk. dic lS cis w eters, = eyene'e © cof bete tebe rye! brekoh clot een ae nen 251 
== fertilizer: fOP vse ce oo nee «lucite ole bth yokeiele hee eee 255 
= EOP ICOWS) 225 cece wale etic evelerz oeionatane oueia keletotelatn ieee teen 253 
== harvesting "Ol 254... is ~ wees a= sien ue ete eyes eee 252, 253 
— improvement in, by selection of seed..\'.....0-..--seuem 252, 285 
—plan for seed-breeding work with..............-0c-+en0s 39 
— rotation Of “Crops [Of 2). wi «ce cin cieiele sc clei lo sehen 254 
— threshing Ol |.) sateen’ tadtisee mee ton > Oe mes oe eee 253 
—= Weeding OL 6.5. os detent’ nie de neunle cl sie doxsnee chip eC Eee een 251 
yield of; per ACrel’ 2. oeeie ecies oe eltte sieile s otes bike eee 254 
Bitter ® Rot Canker’. 2 soc. wtccit ce cle siete ayn ares feet tear aan 415 
Bitter Rotin Apples... 7... 2. ss ct lels seis o/ero cherie ela iete aes 406 
Black “eat*as an Insecticide 05." wi si): were sire ieleeeee eet eee 436 
Black YRot' an Apples: 220.002 « ou Siete els «ere umei ts ae elie 404, 414 


Blue Mold‘of Apples. oie ss! ssc ve anee othe « kyeledis: eee ee 405 


ANALYTICAL SUBJECT-INDEX. 137 
PAGE 
Prdeaux) Unity: <2. oes oe edo ava. Pen bet ose eee ses ee GUC A OML Aas se 
Oonalnine el NUbeqthiss @ oe Goeoeeine modo Domenatecosoornno 5 daca Pom., 48 
Bordeaux Mixture and Lead Arsenate, formula for combining 437 
Bordeaux Mixture and Paris Green, formula for mixing....... 436 
Bordeaux Mixture Compared with Lime-sulphur for Spraying 
Pom., 50, 66 
UO AMPIE. LLCES: praecioiasco¥ as csi casie neg chs see @e a tek tales 420 
BS OTM TASH LO Lace Se ears axe aie ols so winds POE echoes, soabatokn Sere 424, 428 
— preparation of, by use of mixing platform............... 426 
= IStOEK) SOIILIOMS. (Oli decile: leks elelealorcbsiele! ov a oleTolel mle ieiele ins efoteis 25 
= with iron slicker, TOfmitila LOP\.s i'l. oe cieseen's ols’ av iets 428 
REE ERS ICCA fy, 5 5 n'c orm,n-<, cette CiaTShs ANS CNET. ye Sherawat Bem wae eels 407 
REO UUTIMM IOUS Suc core cites bord Sec cldig wile o's TACT e IRE ace eee eto a iatere 406 
Erol MIO eter ae oOeIbcOOeticam oro cmb dnocobndycadecocncs 352 
SP RUITSUS AMOR, MWILEN «o's c(oiain c vist nies a) sila cma are) ims alaps’e sneha ham 51 
== ihal WENT pots Beceb.ceoue cic Sede Ddse cs lune ee oles ee SI 
= PIPSOMIOTIS). <UL ue. ae Pek ER esis oH. Peete ele Oe ae 353 
SICEMECIaAl MeCASUTES MOLI sein « ccitvnle klotsts  ctetstonsis. «ele. svetcreene 51 
spraying for destruction /of.<.....-2.. 6, 48, 51, 354, Pom., 77, 82 
SP ITITGL TESTS OL was sra'ec nsiel'e alate oral nieuw: of aor cca ar ates actatel auaee et oReronee 353 
STM @ Claes ees eo stia cas coke ee i 8 ves ede ves ste cL siaale ovecerveley © miter ayn te neameeiate te 363 
Bulletins, of Agricultural Department... 2.225. c60066 woews ae ete 10 
Bulletins of Department of Investigation of Dairy Products.... 31 
EEOE COOL (CL fc apaw dg > SRD IUS Re mM E aie thes Bettie nals: AMEN ~ 206 
BetteeeeGlor, SOULCE (GE 5... s ood fIWl, seein 's nate heehee ot ones 206 
Epiter, flavor of, aftected by food of the’cows,..2iereeel cet 204 
————iAtrected Dy. OGOLS sictiuc » celersie .ilale sitlevels Nas Airy crag 204 
SI OBAMED EMPL Wars SIE. NCA Seaton ls Gea gis ate, SUE arope ten atetemea ha Ae 205 
SSSPORIIE OL o's nadie co tae am nndotin nan as Meee eats toler setare ame 204 
Watvesmexercise: fOf;, in). WINED ss. sn.4 cide osteo rte an eae eee 145 
SRR PRULETIGS © CN. .&: ever: avcsir a biatendhavayshot Anche ot feet eked eva erat nena teeter e ieee 92, 134 
= STA FAO | LOL. cc ongvo ane no snd onde te Femi etetes 136 
ATMA CEMICHE, Od: <4; wey seas pa Soxwvianc tates << evereeract ie eiarahaa ents 133, 145 
==Pastiting Of, When ;youTig Pied eis. Sa ads etn oe 137 
SSSeLECtION Ol, , OF. LAISINE Say ac oc dee dads seas seen bntee ol 
EL TOL AOE. LITCCS aun cured vee a a aaa ena Goa na cle eee ee AII 
MBO RVGLALES, Vo der0 0 on dete Se oe SUS Poe ob OF he Dino ate ates ater 166 
Matiinal .RASPDCELY: Nand sce odo dadeda ee Pasa Seeds mee Reb ees Pom., 103 
ieatiles breenitie ASSOCIAtIONS, 5 icsar oar val oe oe eee eee cee ake 6, 24 
Otte COMM|{SSION EEPOLES OL sanpocnbe WePeyeoketn hohe tces stale te fetal 291 
Cattle Disease, appraisals of animals condemned for....... 292, 294, 300 
—in Massachusetts, animals condemned on account of..... 292 
S—ITMOCULALI ON y LOLN sou pireto ncterenctorch teroheharckabeteetctelahch No cge ets eters 8 299 
@atiesPoods, purchase of, .by. farinerssstedvcscegdes cers sees 268 
PETIA LOM. caocrcroverare soteres otctetstire CoN ote lnatatct st ALMA td Mihet che taes ee 341 
BeMNES, Of: Stables. i rerascowsigretperer oH Oe ere ae meee, u Se te Ne oh nce 30, 32 


(CETAGT Kaien RMI mS OM oy Se TNE aT Ak a Rh 166 


138 ANALYTICAL SUBJECT-INDEX. 


PAGE 
Ciear .Gase-bearer «22. Sees ec ode caste ne cate 305 
Clover! Honstlage,, 06 docx As). cn 2 tew tiene icone Sa 156 
Codling Moth. See Apple Worm. 
Cold Storage, houses: for.svcdanl. Joxtl; 22a See Pom., 84 
Colostfuni scifi. 8S ee ee eee tate Se ee 134 
Commercial Manures, amounts of, profitable to use............ 105 
——"VANUIE . OF, ii watere sre ba ose aleserodseareieaverdievsian. ann te ee See 105 
Community, Bull! Associations, cisccc srseer« cre sisscr<-13ie17 Oe eee 25 
Cooking of Food, reasons 'for>.; .st.ccw. ie). 2ci).2 9: 33. eee 169 
Co-operative Breeders’ Associations. See Cattle Breeding As- 
sociations. 
Corn Breeding, importance of, how shown..................- 260 
—in .Maine,. opportunities 40f< .)..dc.0.c08,00.cleasen 256 
— limit, to. improvement; Am\j..-0 ss.eeies cee er-e ee ee 264 
Corn, Color OF << 5s.2sen.-:26 we ciaetesetigs saeumeeae Ie. ee 246 
== COSE OF HUSKING ives coolers srs. hole elessioiortienoic ie ee eee 264 
—cost of producing, for different yields in bushels per acre 260 
Corn Culture in Maine, estimated cost of, per acre.......... 257-200 
—- PRIZES HOr ioe Heath oie c ada o Cem cle SOs ae 147 
Cogn, detasseling | O25 vi s..io.<.a:c. + dsciese,dye.a10 csasaserie siniocie nee a 263, 265 
= FOF SHARC ac sehe: Majnvaln sain rayetwsarcls' ne ie Sioa oe ee eee 152 
Corn Jud gig. 2. .is0.0.d0e.c ss snia vanes Ae RE ee 246 
Corn, maturity. of, dinporttarit |. 0. doc as nace: Le Jeoeel eee ee 246 
—pollenation of, how affected by weather................. 262 
—seed improvement work with...................0000- 36, 241, 245 
—what constitutes perfection in an ear of................ 247 
Corn Zones for. Jgdging of Maine Corn..... .../::..0. jee 245, 271 
Cottonseed Meal, comparison of, with corn meal for feeding. ... 105 
Cottonseed Oil in Cookery ox: icisie.cicteicie 5 np.encses couse 170 
Cover Crops for Orchards 0.2020 0.0 iw.< 20d aon «be ee ee Pom., 43 
Cow. Test Associations. . 3 ...00.s.seceebs eee cet ce eee 12, 157, 217 
311, Maine co)... <:c..010.0.0.8,0.0 aden ow. eras hehe sae 6.4218 
——possible results from... ...dc0ce oo000-bi- ee eee 157 
Cows, cost of keeping, items included in...................05- 193 
== PEP. YEAT 5 acadcecin nn c,d ne Msc... eer Sane ee 192-197 
— feeding OF a see ojos ans pica ee oiem i ass cm eee 140 
—— according to their individual make-up................ 214 
=-=After Calvin 2 i 6 o,-aie0.0.001«.0.cloy.so ainsi oe oe 140 
—— for the highest profit .........,....nisicwessessbe ee 144, 214 
“———111 WINKEL oc n wie se teens sccen dey eee. Ae 144 
—-=-fations fOf.. caw sissies vd sees - bos abe eee 143, 145 
—— while: with young bss edness sieseices «othe ee 138 
=—prooming Of 2.2... sesseeesescrccaeucecese Eta 182 
—muilking Of ....... +s: asweeede bah <2 oe 182, 184 
Create “LEsts 5 sons ss eben tee eee READER OREO E LE e Eee 206 
Creamery Managers, association of, ..:...-cs 4, :.eaeteeee 208 
Creosote Mixture for Gypsy Moth Eggs................eceee0- 356 
Crimson. ‘Clover for (Orchards: <..)..25.22 «cede cus eee ee Pom., 71 


ANALYTICAL SUBJECT-INDEX. 139 


ss PAGE 
Crop Production, importance of the question of................ IOI 
REGS? SEN NAAT, Go op00 5 ofc hbo oko Haha oh a eRe Ga «fate nr eo. olan who. ste' 3 
“gb eee er RE rer ers here ae A re 83 
Berdas-ferslrzatiors: - by. Easectsn 4.4 setial. pantera atdielt ooiets oak ole s 5% 375 
ee ee ne ed Aa EE lay E ERURE (PAE we a'shpt oo oo) rch cron ove 0) Ssh eh nish are Amc 386 
eRe A AN colts FAG. ADDIE gaaid ido an olnrs 2 ate cian an vie OT ot Oo aa 417 
Widtivation. a. Wertilizitig. “AGENCY nas: 0 aon. «ide hd atle Pies arms slate 95, 104 
erreciaesh atid), b Mete., COMMER: < ore vanes sios SSR eee uaea tu kh ee olds Pom., 104 
MOAN eis oo. 85 7 Aart LA x WA's wo iw gS we ee ee MOM pe Pom., 100 
Menberh. RASHPELLY + < «x:< xy veer ace eee ie oils Mil dain dda aaieele’ Pom., 102 
PetmICEGaNOLIiEt NE -SDOL «a5 « nun ccrdctane. nec pine Nis Doss «dates 308 
fiawy Cow. development OL, th... 2 de nse dei cena sess cs oe eebiee 89 
Rpts Gows: Htceding OE 6 os. ocise0 gues ori at acleninw See oe Be. CORSE 82, 219 
—w—for production, rather than for artificial points...... 87, 220 
Pama tiusbandzy,, adaptability, of Maine to. 4c.) i2 -: fel faels 209 
—in Maine, prospects for ..... Laykig sr SOR hee eRe ad 209 
EEO LIESY OF ccyaraWap netted odie akale,s oy si aol 9 oper esi ace eNOS earer seMletae ok 190 
—w— increased by removing unprofitable cows.............. ieee 
ae POSTIIECS: Jia, MAMIE? 3.3.1 ais nin nino w cath eters Ab eae aioe oe 8, 27, 129 
Mews instructor, Jectare. work, Of. .)..<..5.:,... 250 «ae aelanees 17,18 
=a MOTE OL , «alka a aniiehy 4 oetala ails ela arer 2S Gl Pano aie oS eee ES 12-19 
Waiyeloaws,, Chaices, Neededs Ula . us, cla: as, oss asses oe eee 32 
Dainyeeerodtets, im Maine, income, from. .ns-is-mie-iei=- sae aes 211 
AO EOP ANAL PTE 8. 5, in nao Scena alsin pists pasdvsia.» Se wie ieee 15, 290 
TPA et O Mt lOOK LOT peielexe, Sutese\aisn sede <he ls SES he ate OebstebObe ietaretatt 211 
= Hattonal. lecislation, Lelatine, :tOr)<..)c/.).abie om eine eee 146 
Dairy Testing Associations. See Cow Test Associations. 
Dairy type.ot Cow; characteristics, off the \a.adenkes de. Saeaees 88, 89 
Dasestion, practical, sugpestions, . fotina:.. .<-krsnseesin dee woe. 168 
reruns Gooseberry... ais.) «/a.3,2'2's)x'<j0 = on ee tead $v ks eae Pom., 104 
Elevated Mixing Platform for Preparing Bordeaux Mixture... 426 
eneameces: DECAY: 5 as ous dae ala ods, s'aesede) -Rer ts Rae aes 410 
Pasian adavantaees if U5e-01..... 2. .medenas gn anrts eR eee 155 
= Comparison sot. swith divs tOdder-:. «< cusr.-\ eee eet ae 154 
SI ORO PS wel Oly: wairaras scree avai du oletore GAIL Oe reehERe Oe IAC ore Mer 152 
== CUTTING) ae Rae ie nid AOR Menon Oa eee ee Mics ct c 153, 156 
—ACKPELIMentsiim Leedine With 7 > am. cee ache eee. 154 
EU OE RIT OMS E Sie siren acc hoheyusu His clasle of Bats he Pageh et bis Ra Seo eID eee Pa 155 
IO PRS INSe gts Oe A LORE Mee eee ee ee a eee foe Ronee 155 
SELOM a fin Abit e mCOlt: bux eis Clas al ais = 2S aca Se 152 
a LOM TAMER COL e < se 4 sae nch ekapae Daios eee 152 
= Vahien Or, im tie Teed, TAatlON: . sc. .=.n, btrccneise iter = ie he 154 
eign Ganicer  .VWiOLties ....5.06 eke as sone oe Se ee eee. Geert: ee 340 
ane Men caterpillar: [2 i. teres e's Sa Ses EE 46, 47, 48, 360, Pom., 81 
Bemnemnersuip,. advantages OE cusss/auts « Anse «aaa ot 2 99 
Recmne RecOtds, VaAlGe™ Ole esi ne goes aes i's e hn ye os od Ras I4I 
Mishen Hettilizer. tor OrchatdsS . asaass eee - eee oe 116, Pom., 31 


mie-peaded Anple “ltee Borer. 22660na's oaths oes Seo dats Maer aee es 327 


140 ANALYTICAL SUBJECT-INDEX. 


4 PAGE 
Flour, amount of, brought into Maine..........eeeee eee eeeeee 270 
Fly Speck Fungus of the Apple.......-....-ssseeesescneees 5 400 
Food. of. Plants, sources. 06. 3.0.60 eeceme ecg ope 94, 104 
Farmyard Manure, top dressing with.......-.+..sseeeeeseeeee 
BGO -.cmcuacewe Gobet suka cn adne em «ante hha dee oe 164 
= ASsimilatiOt Of. S:ceiscseys eto lovene ace oie esas tne eee 168 
- mineral elements of ~..2...«0. se¥ieed esas eee eee 168 
—nature and composition Of.,.........5 slcdes seams dee 165 
SATO MATIMMEL TEES, ATs, vavsfetle ore sai Aictsvelersveuebey Nebr Lolet sce eelok ii ss 167 
—uses of, in the animal economy...........+.eseeeeeeeees 167 
Forest Tent Caterpillar 0... ..0.060s«20000edin> - heck eee * 350 
Hrost “Canker a cigcwcdgcc nie cuclere dike s.c ght = oko 2 tee eee 4II 
SM rOst Bards. Atl GUI, occurs tency vey0 1012 jece rake copepenes tate Cee ern ee e 386 
Frost Injury of Teavesi... 20... deine «Sis We os ou she ot ete eee 387 
Fruit Crop. in California ..) ./.c5..i05.¢5sa06- =a oe Pom., 69 
‘ita News YOtlkcs Skates srmyerrsrrencreies cere teens ovis 3 oes Pom., 69 
Snr United States; <idec cpr euclevara) alepeuatievattansl= fous ielegl teen eee . Pom., 69 
Fruit Culture, adaptability of Maine to..............cecccees II 
in . Maine, progress 111.2... 0.00: sicwse e biviets o oltinn oe 125 
== — Prospects, LOL acc ieerireetactercieie aielelile « wivle ale ate (stent 113 
ES PhOMES MON ey sate. mg blcene\id: Shatayshatatav/apal oud GE eVoeecke Neral eek aaa ana LES 
Britt institutes « viecs2 wei cides cera eee eee ees at eee 55. 
Fruit Legislation, suggestions fot... .3. 2225-0026 fe - 6 Pom., 28 
Brat Marketing, co-operation, da....6cc.. 000s fee ee Pom., 29, 109 
Bruit “Erees, .winter injury. tO..:/2.. <<.) 2... 0.20 seh eer 384, 41 
— winter protection. of »2-ji).:2 5. ee'ssee 2 oe bee 385, 388 
Bing in gs. Hae esse We soe es dees 2 ee 382 
== diseases: of plants) GatiSed bye <tr tsr hier Oeeisie er 382 
Fungicides and Insecticides, formulas for combining......... 436 
Fusatitim..Decay ‘of. Apples » .c2.:..:6:<00'e = cet 408 
Glen (Mary): Strawherty:. 0:4. 205 (00 0 a ee Pom., 95, 107 
Gooseberries and their Culture... ona.00. he. ee ee ee ee Pom., 104 
== VATIeLlES ~ OF cieeictceemnan Rarstesroms « siatstelations = he oie a ole oe Pom., 105 
Grafting, stocks<foOn> sceanut-nniht ees ate acto © oes eee Pom., 74, 84 
Grain, amount of, brought into Maine. 5.2... ..-o-6 eee 268 
Grain? Gultares in. Maine: .c.ccc-qacn ate feet ol 266 
—— = opportunities for ...essca2: eae euene ie eee 270 
Grain, Maine’s demand and supply of, contrasted.............. 269 
Grange Work, suggestions for, im Maine..............52- see" 272 
Grass: (Culture ssecrecsrvatteesrerareovsiete eis eraletaiate shea a Oto oes ete ee 221 
Grass ini sOrchards. «..).c.0i.ce edu istoh cated oe eee Ae Pom., 44 
Grass Lands; manuringOf <.2..0000 Jeet ee eee 222, 223 
Green Apple-louse. See Apple-tree Aphis. 
Gregoty “Prize. for Fruit Growing \eccd. codec ot ee 4, 5, 59, OF 
Guernsey. Cows as Butter’ Producers. (2. 2.7. eee 82 
Gypsy Moth cs. nsw «.asccicnncegettion eee ee eee ee 355 
Gypsy. Moth. Eggs; creosote :mixtare fore.7. 7.02.22 eee 356 


Gypsy-Moth.an: Maite 5% «co iwi ves cette as ee es oe 52 


ANALYTICAL SUBJECT-INDEX. I4I 


PAGE 
Exisswblotd, site: HiStOny, ‘Oke Tennis slcle dic oo eee Ce e.0 pi6 355 
=={MEAS HES AM AINIGE | MAtl, INEATTI@H «era's resets ernnetth are oretetereetet ccs «eve 5, 67 
=e MOds Ot COMPILING MES. o< nat clan cers al Nin'g + heat oars te oe 355 
AMES OPE eens PU whet at tierec a ince a gale cet Oibag aie. a st shee sean uns 71.377, 
— towns infested by, in Maine, with work in each......... 71-81 
Cyesy oth Werk, lumber inspection i... 0... ...s ee. a6 0 70 
S—SItenoteaOr Speciale Euclid A@eNnt Lille ccei. cos ocleies since e's 67 
cencw Math Workers: fel Gay. OL. co ads ous feos con ced e's ae wh 70 
SE LIRIESIN scar aed O20 Sa Ra a aE ene ee Pence Seon FPL 303 
ilarvesime Machinery for Beans, COS: Ol n<: om ac- sco dees ce xe 255 
Hebron, Minot and Mechanic Falls Dairy Testing Association 21, 22 
‘Heifers, management of, as to age of calving....:...........- 138 
ETD Chae RASH DELL. cts micusts satan oaeetemestah ca cia ere Acisy she ovate ctere Pom., 102 
Pec OKs, TEPOrt Of COMMITEE Off... 4k. « oej06 syap.0s ns 5 tod 131 
[sierra TERE OV ets Ieee a Spey es Sa eae RCE aM Rig SP fe ea 108 
—list of, on deposit at Maine Experiment Station ......... 132 
LCRRTERL TCL -SROLIE afer «By aoe Se son's 0 sige seni Bya, alka 44 Pea drone rae 356 
Folstem Gows, Lor Waity PutpOseS.. .<. + ka: cht ad tee foes 82: 
RnR Let mete cic ceceperettic es tre ed Gieis oho cite eee a eG a eee Pom.,61 
NOMS ai DC CAVA me cney carton te cine ceeds ada obs, cidkare aa fae het 408 
ROMO SCY! 2 ae 3 oo sot sala bla deacale Rute aioba A tale viet is Seen 37 
Indian Meal for Feeding, comparison of, with cottonseed meal 105 
iaantile Diarrhea, death rate. {Ott _.',..0.40> «-a-3 oce ee ceees 178 
Insecticides and Fungicides, formulas for combining.......... 436 
SIGE CHIVOLO lice clt1Se CISME een te x once Shah Race aoe eee 376 
Hisccts. benencial to the Farmers! i. ues. ct cece ss ber eens 375 
—classification of, according to character of the injury 
Will Chin Plteiya GO aie ye core cia, ep ueiars eet eects parse oR 323, 333, 306 
—cross-fertilization of flowers through the agency of...... 375 
—eating and insects sucking, importance of distinguishing 
DELWCON yiiinci aks saute: Jo DING cc a RE ITER fic oa are Pom., 64, 76, 77 
MOU ONAOlelil. then nity” se acct at aes teeny eet es See 366 
—leaf-feeding, without nest, and not concealed in leaf or 
VL lattes at iret asses IR za hyn) Nae ad sa ey Reece ian is Star ce ee 339 
=—mesting in the tree. while i leat cso... + .lsssska aco 360 
=O Chl CT Eels See ee Oee ere Oe Brew pee Seer 3 321 
TIM ete. Ole SPCCLESMiON ~s, . sdneSiserts tod wate orloe Soleeb ce em elas 321 
= Cit ie RMON ene 5 GeO a ee Se Bae EOE See 322 
ies Mik ite IstOry. CEs ccc cstcis a ele Sune © aoa aaa 322 
Seats stad] UIT Ca OA mews /-For ase av.caic ectate ay acaie Pe teceuas Ree Te nae eS ete aceon 322 
wit RALe VAT tLOMS mtOl OMAR ee hee ct 2 ops Poeke ae eee «es 333 
—that are injurious to root, trunk or branch............. B28 
NaGhitiheye VO Lie “Illes Wainer shy. e. tole, aciataien oasis Saka cers ee eee 7 
Intensive and Extensive Agriculture, plea for................ IOL 
imemswe Culture, “what ib. implies? cnc a... «9042s ctes wecese tas 256 
lapamesesinllet jas jan oilage: Crops. .c nee ceri ane 155 
emer Cows as Bubierm Progucers.c co2Gs dese odo eco heen 82 


Kennebec Valley Dairy Testing Association................... 20 


142 ANALYTICAL SUBJECT-INDEX. 


PAGE 
Kerosene Emulsion as an Insecticide............. 50, 51, 330, 348, 363, 423 
—= formitla fOr 565 nian oeewetjocine ocisre sets woe oe ee ee eee 434 
Lady Bog ood otcas bin keks beet ecb one ne pene oe eee 336 
Land, merease “in “value Of). 2525.2. 524 2 panes bee 97 
——from fruit culfure’ s.2.. foe snc coe oehtece eee eee 113 
Leaf Blight of the Apple’ ::.. 2.2205. 0;.:.0. 25 2020 eee 390, 401 
Lesser Apple: "Wott >: Dhak. Sesncteretesune sane pore ee 307 
Lichens ‘on’ Apple “Trees (52 032302; doe ose coe oon . 304 
Lime-sulphur and Lead Arsenate, formulas for combining...... 437 
Lime-sulphur Compared with Bordeaux Mixture for Spraying 
Pom., 50, 66 
— experiments’ ‘with >. coc secession tee ee eee Pom., 49, 51, 68 
— home-mixed, compared with commercial ................ Pom., 58 
Lime-sulphur Solutions, dilution of.:.J...:22->- +. 292 alee eee Pom., 61 
iZime=sulphur Sprays co. socceer cee ce eenoe nee 421, 422, 429, Pom., 49, 79 
— directions. for making... 2.0.1.2. 20 .+an+ noe acest acme Pom., 59 
——in relation to leaf=spot \......2.%.% ee ose ae ee 301 
— ature and ‘kinds “Of- <iiiics occ c.c ccs eel eee Pom., 51 
—tnsolved questions in reference tO:......:.2i:2:iacceeee Pom., 58 
Lime-sulphur used both as Insecticide and Fungicide......... Pom., 59 
Line Breeding | 3.0... 7 ..20s. <5 ee eae eos oe ae 83 
Maine Agricultural Experiment Station, publications of....... 320 
— work of, in seed. 1mprovement....4-2<- «eee eee 286 
Maine Dairymen’s Association, business meeting of........... 
127, 131, 146, 161, 203, 232, 234 
—report of committee of, on resolutions ................. 232 
Maine Live Stock Breeders’ Association .:..-.....-4eee eee 14, 24 
Maine Seed Improvement Association ................+.ee0e- 0, 16, 34, 41 
—amendments £6 Constitution OF 5... > scelss eee eee 242 
—<amnnual meeting Of... ic... ¢s-cstee ona od ee eles ee 235 
—exhibit of, at New England Corn Exposition..... 41, 236, 237, 282 
— field. woth “Of | Sseisleeleia's esis eels « eelensieloese ageei oan 25, 207; 
— future work of, suggested © 2... 020+ oe sn oe oe eee 283 
== OfICEES,, OF 35.)..% «sec ote oa ce eles eee eee noe oe 288 
—Fesolutions, Of |. loss sks so. eee) oa oe ee cs oe 2890 
Maine State Pomological Society, meetings of................ Pom., 85 
Manures for Beatis «v.50. ss sees sb ae aeee tee sete eee 255 
=— TOF “STASS. «of. is 5 eele els ie oe os hee ee eee 223 
= for orchards” 5.3s. celeste cei soe aaa cee eee ee Pom., 118 
=== methods of applying 2.022: ie icceeeten eee eee Pom.,44, 118 
— for waspberries 250. wicioues ot oe Ah oe ce See ee Pom., Ior 
— for strawberries © cnecc.acee cise eee cece ee eee Pom., 96, 98 
=== best “time: to. apply &.4s<c ob eter eee Pom., 96, 98 
— PrOper Cae OF 2°... 2 0s cdieerre eer de res een ee eee 96 
Marlboro: Raspbetry 20.0.0. ules we we bles wen Pom., 103 
‘Marshall Strawberry: ..\.".) cic. estes etme cece eee eee Pom., 95, 97 
May. -Beetla {Abs es ot eee eeee = oe Cee Pom., 100, 108 


Milk. adulteration’ Of 2.50. .22c0ct. cee ee ne ee eee 30 


ANALYTICAL SUBJECT-INDEX. 143 


PAG!! 
Rigs anid Chega "SCOLTING VOI. cass a. cots ss ws silo ee Saas he OP oe 206 
PTAC OT tes Saks § Stet ke es Ss Fr RA Se Sas sks bree eaiourerom tO 207 
PRA Adee SUCHIN NOMEN 3-515, Stats halts eee oe eb Cee oe ee cee 176 
ial! coOlsIPR OF, MnpOTtanit: 550% each coe ee eee ak cw eee ee 30, 181 
Milk distribution and transportation, expenses of, legitimate.... 199 
Rimi hevee ta COWS 234 5nc Sues Ret ascites tes S25 139 
Pen tucncerion itt) Manesasttts .isutt.3et..ds 2s. Pee. eee 15, 29 
Milk, keeping qualities of, how controlled...................... 30 
UTES RAV ISS oe eae A te RAS, ae a a oe 183 
Milles preeautions fof ‘CleamlineSs. Of ses ose. ae vss sone oe eee. 182 
Milk Production, items to be included in cost of............... 193 
Milk, profits to be derived from, as suggested by results of milk 

HECORGSS fatib.5 tals Sat sis OR Ue Re as ODES ORL oe hace 109 
Milk Records, lessons suggested by results of............ 109, 197, 198 

PERE GET ERPS Meh diy tcl a Ss oc. Se ate me Binet ae oe 108 

aU ALCLENNE Tests MRNA Ona we eae ete a ke Oe aE aoe ae 106, I10, I4I 
TUE. STOTNT oso 30 Lek per ee Re ME Se UE, Pa eae SASS 207 

ae OT WE) Eryn Sie ae Si ae onde, Sop has Bee eee 181 
Milk Supply of Cities and Towns, testing of.................. 299 
NoilkenOtensis «proper (Care Ofs4.% 5.65 Se we tsk ace ee eee 176, 180, 184 
MigsciblerOilsh Wet wean ies Wosbee ba bee Danke ae wet 435 
Mottled: suit. Caterpillar? \sclce te .G2e tbh nak ee eee ee 345 
Pre nineeia i ecchacds:® .’.'.'.1is nse ab tS Wa Wee ha Oe Pom., 45 
New England Corn Exposition, exhibit from Maine at. .41, 236, 237, 282 
Newtown Pippin ..... ihc eon i iP REA aie UO GAME A Pade enter ee Pom., 74 
MewancGnkerAnple=tree, Canker 22's 0 inhi blew eae ae ee 414 
Nitrate of Soda as a Fertilizer for Strawberries.............. Pom., 98 
Mnccercn in brut Calture*.)....o36..0i Lo weer eee bee II5 
Northern Spy as a Stock for Grafting upon................ Pom., 75, 83 
RE ee Ee AH Er trl) shat we ane Sate hy See ere ene ees 57 
Mimseiyvar we ents Whcensing. Of eiicatees soe te eee ee alate ee tice 52, 62 
ISG Cy TIS PC ETOEIE “ore a taeee ys Rake Pee th tated oo cxtoale Bern SO eee 56 
Nursery Stock for Maine, demand for improvement in......... 52 
Mises Culture, adaptability of Maine: toz...- ...... core fae 266 
(ORNS. dike ACHING ony Ae Ane as Aer One AMR See Sn RAE ae aac 136 

— importance of attention to per cent of hull in............ 208 

—plan for seed-breeding work with...................6. 39 

= ests Om diterenite vableties™ Of ay.ltsecetooste tee tees 267 
Oo SEE fal 2 01 To) a) aE PSS ie I ARC ka eee 349 
PRSERASCH MEMS TECIMOICLS. Kehia's f, Sile oe soos sty be Gas Donec Wea Bee 56 

—jin orchards registered for Gregory Prize................ 60 
Orenard Renovation; experiment: ins... 0. 8S. MS ks Pom., 114 
Peete Sait atiety (ie ae hee Put hh os Seed ee red on One a Oe Pom., 122 


Orchard Schools, suggestion for..............esceeeceeecceces 54 


I44 ANALYTICAL SUBJECT-INDEX. 


PAGE 

Orchards, clean, culture in, desirable«. : 2 . ja. ia2y.0eee ee Pom., 122 
— colttvaliO@ an... 5 .06<as¢ ones bo ecr ae ee Pom., 42, 44, 75 

-— =a remedy for insects... <.. 0.0. . 2 aoe eee +e sie ST ASS 

= peneral treatmicnt fOr |... 025 5's c ode ceeee eee 419 
—ManagementyOL py sateisiceeysinye oa. tle en ele eC EE oe Pom., 39, 69 

— planting Of Wyavie. 6 fade dks esa e tu Ge che eee Pom., 78 

== Small Eres in occa tec oae o ck 66% ci Sen ee ee ee Pom., 89 
Oxford and Cumberland Jersey Breeders’ Association........ 25, 27 
Oxford County Dairy Testing. Association: ......t0e0nseceeee 20, 22 
Oxford County Holstein Breeders’ Association ........ 3 isajeraeeelae 24 
Oyster-shell Bark Lotise: we fi desi Sante ictein soe eee eee 329 
Pan’ Atmerica > Straw begey: . 44 « sid a+ dioroielete baat eee Pom., 90 
Parasites: iof > Insects: \: ss:2et oc eee Sieietonemtiae oe eee eee 376 
—of: the gypsy moth. :cafen cob stone eeacien > Doethiee eee 377 
Paris Green and Bordeaux Mixture, formula for combining.... 436 
Paris Green and Lime, formula for preparing. ....sseeeemeee 433 
Paris Greenvasvan; Insecticide’ ..0.2. 2%... snoe eee 341, 347 
—‘ burning of foliage by use tof..........0.s.405een eee Pom., 48 
Péar-blight “Beetle’ &.cctss cep aeeeaeeet poe eee Bee bic 328 
Pear= blight * Canker! <2’ stds. vse: ties oh areca eee ee ee 417 
Pedigrees valltté: Of) cco eistesies mate ccig 2ePesotere lets sitet se eee 86 
Phoma: IMeeaye cs. deka eee le eo ee ee 408 
Rinks ARO os. chee eee EIR ER TO on oA eo ar iaic oo 407 
Plait LACE ha: be cheb aks Geo emcee See Ge eee 336 
— destroyed not by poisons, but by emulsions and washes. .Pom., 64 
Plowing ‘of Orchards: 6 < fi. 2c ise shee ine Seen «ee Pom., 43 
Plum Weevil) ((Curcalio)mciace cee be ee ancrise ewes se ce eae 371 
intresting, applésr ..cm.ces ce icdon we «1,02 os picrorerd oan enema 371 
Pollenation ‘of: Flowers. <issc%is sack aajo0 eeu 375 
Potato’ Crop. sm Maines oc... 60. 4:..0 «are «10.0 ote spore oa eyesore ee eae eae 125 
Potato ‘Culture; premiums for 2)... es steele eee eee 147 
Potato: “Judes io sien <cie qe. cisis, Zak area aajece epee steak eee 249 
Potatoes, detailed plan for seed-breeding work with............ 37 
== EYES!) OL cocaiegecis avsvais oops We Siege sl Aung =e eee ee 249, 250 
=—taste of different warletiesmOt. .. 2+. 2+ sci eee 250 

=— what constitutes; excellence) am. mss titel: oleae 249 
Potiltry ASSOCIaHONS 2 i.e «5% ap1=0/teypaler gaett neynio beeen een 7 
Poultry tin Orchards: o5..cc./.:5 sa:e<heya cre epeyeheenst= ok ney spel leek ee a 7A 
Poultry Industry in Maine. ....<...:..2.0:.e«0s a aan 74 
Premiums ‘tor Corn (Culture... 2s. o20..o0'- ose pee 147 
—= for ‘Dairy Products, revisions Of . 9 :2s.1.22 <2 4 sere 130 

= sor wfrwit ~culure  <..¢ «3 2 s:empeheor eionele okeus eye ise 59, 60 
for potato ctilttirey << sa.5 mc istic, hte ae 147 
IProteiiia vo. sees fuses dese sa ste eattot en Ue le ete eee 166, 167 
— amount of, necessary for daity COWS =... +n. ieenee 144 
Pranig: of) Pratt Drees 4 6... ee6d te aie Jee soe eee Pom., 42, 110, 124 
time. HOR cia. beds oced tas Reid ine na ates Seles Sie een oe eee Pom., 42 


Pyrox. for-Sprayine! Frait Trees... «22.222 as). Non ereretee ee Pom., 116 


ANALYTICAL SUBJECT-INDEX. T45 


PAGE 
eepeerrics patie Uheit: Culture... 0. +c amie cake leo oe maint hese Pom., 100 
Preatiniien ANG, PRESERVING OL (50. vines o's a ¥,0 s wbie,< outer ete Pom., 103 
— growing of, in connection with the poultry business....Pom., ror 
ETOAC eS OE WVESETADLES) WIELD re wie. v's + Sw acto mc SOUR ERe RTE oie ole Pom., 102 
NENG) Pee. RICE E CD OC RE nt Bite Perc or MEO An Sir Pom., 102 
——see also Cuthbert; Golden Queen; Loudon; Herbert; 
Cardinal; Marlboro. 
PREECE: SOLELY, yo oats aics © axeceaca vie SIO Ado Me lcho a, o he ete 45 
Red-humped Apple-tree Caterpillar 25: cnc. ccs. sec eis cece eee 48, 344 
IR ISD Benny aie ee er nner oe on SoG EeD ab aoco Ceci martne 410 
Rockweed and Thatch as a Mulch for Orchards.............. Pom., 45 
I OBSMET OTM OOWS: «ci su s aldivene, asc areie. loreal e) cia aisle cate moreits eto naan 145 
FERNS MAT Ea secs cana: i's % Syehaier'h ai vi eioudl wide bw) avo TTS HA ava eater 359 
REIGN AMMA DLE R AD INIS® shee gx 0h /a)si0,0 mi «0 5) dl x uavaral aterotabetetatiove stale ohare tales oteyetelons 337 
EXO DONG Oily LOPS MePaceitctehe sieve res are ehaislehevorarerels elavetsiavettere eneerelore 104 
SSECTIMIZEDG, LOL acta e ne Vaid a dae eee Se Ase eee 104 
Seni DCAM CUUEUIE | Aears me ciate: eyetsiene caveie Sine maori we eet 254 
Round-headed. Apple: ‘Uree Borer ja:cacosscccisesies can ames 324 
Russetting of Fruit from Spraying ............... 388, 420, Pom., 48, 66 
Pret POTIIIETIL (1), = tivin, coo @wvaidaro Hesuiaie ste As ade eee Ree 46, 48, 345 
Se enect (Of, Upei, Haver Of, DULGEE. ...cnasierados ne dace ooo 206, 
MMM LOE CNS!  <, aia, om 4c akareccre: ait ste cap cponetiat ocak evans ares tare Gea nero 145 
Eee SENT mee a). as cis bx oubalen a ab dcela denen 48, 330, Pom., 76 
aM RIC Sad a finial. aa raiaiw Se a’p oe S a0. w aise» DOC Pom., 82 
‘SQENO EN NDI LES) Thea ee cell AOR eta ROR ORR 2 ce Aes cbt ne nes EE oN 2 383 
ees RDC BRS FR es, oxy hahaa cmd ad OG « SETAE Oe oe 329 
CELE See ae ea ee See IL, 2b 435, Pom., 76 
Pembina OatveS: os ao biaachaun Caw aa mad meen soe ee 135, 
Sebasticook Valley Holstein Breeders’ Association........... 24, 26 
Seed Corn Improvement, detailed plans for.......:.......... 36, 241, 245 
SUMUpGrtance Of, how, SMOWM pus. s0 ¢eeGartas «eeu ee ene 260 
seed Corn, principle of Jocal. adjustment in. 2.0... 20.008 261 


Seed Improvement Exhibit at New England Corn Exposition 


41, 236, 237, 282 

seed Improvement, field work in...............¢ Salient ee coetones 25277 
en UTEO Na aise Ore afars, new cccach Mea oye RO eT ee 0, 16, 34 
=—wueotier states than Maite \. bs suns tasododea cote cateas a0) 
Seed Improvement Work in Wisconsin ......../2..0.c0ee.cese 278 
SIME CMGIS EOI Beta w was Sadae dla ante wee dacd vad oc ee 283 
eccaslaws, proposed amendment’ tos: 2k o: on. We... at 284 
seed Selection for Improvement of Crops..........,.:ssecsee: 10 
Bence Duman Sitawierry  .2a.<.<se eu «ace ocactte eee ee Pom., 107 
ue ROTC Atta! hone o,..lcct sau « Corsage ooo ok as att, ee T¥7, 37% 


146 ANALYTICAL SUBJECT-INDEX. 


PAGE 

Silos: Constructedof Staves’ 2.../...,.. se Pik sabes 6 oo 151, 156 
=i COMSEGHUCHON: 9OL . caaiois ss chiloelase te tae tae eee ee ee 148, I5I 
—€OSt 208 veiivel. wedifeid edd ees i ee ee 150 
Cost (of MMi gs ~./5,..200,.5.ctosieres Sb MOR sea steele a 153 

= Aine AOE. cas acne cad Gnesi seen: Ose pe aCe eae 153 

—= for *Siimiier (USE 22.1... AREA lve Sale esl ale et hee ete ee ee 153 

—= history “Of- 3 arn. ke an ce eine See check dee eee 147 
Sires, age. vof,, for breeding, 2.)..2245s5..<-0lic. Dene eee QI, 92 
— selection of, in breeding for the dairy ................. 90, 92, 219 
Skimmed. Milk for ‘Feeding Calves © 0.0.2...).. 44.00: © eee 135 
Small/Fruits, culture of ile. cos. eee ee Pom., 87 
Mn otchards ui iS... jdccne eds oekaki eee Pom., 89 
Seap: Soltition, tenmula, for s..0i cs eachet wcls nin’ Sloth See eee 435 
Soil Fertility, How tovaitetease: <:4c6ebuee cee ee 2 shee Pom., 71 
Somerset and Franklin Sheep Breeders’ Association........... 15 
Somerset County Dairy. Testing Association.........:....... 20, 23 
SOObty, “HUASUS © 1.7.5. Lei iak seis sveuel dete sigctee osscun clams oles See 400 
Sphaeropsis eat Spot. “00 Luss ccc tooo eel ae ae eee AOI, 402 
Spotted Tiger Moth ........ sapwegit sn sul eta See eee 356 
Spraying’) Apparats . 2 i.c.s sscisiosisseve sievoreverteereters) steroieeler one eee 438 
S='CALE OF) scale ssasiensieeaeeu ot eee che aan oon eae 440 
Spraying-abest) time dOte ass cccemicdebia ay een eee 420, Pom., 64, 65 
Sprayitie, D emonstrationisy sa) Aese,.nsc:.0rek eects aysiers cone ele ee ee 53 
Sprayitig (Experiments, 12... (sis Ya 2c Sod eins oe pee Pom., 66 
—with lime-sulphur ........ Sa ae Mee Ag! oo as Pom., 49, 51, 68 
Spraying for Destroying Brown-tail Moth... .6, 48, 51, 354, Pom., 77, 82 
—-mportance VOL wacah.octsaer exe seme Soeioern Sores Pom., 62, 63, 117 

=—— Methods OF, 2 :5:c..cise etwtsiee ee nae eek eek een eee ee 420, 437 
==Of Triit treesncisartttes on tee ae eto eee eee 419, Pom., 47, 79 
Spring Canker Wort «.....n00. o0330<22 en a nee 339 
Stae Horn of Apple ‘Trees. ..c.ic....ugseeek ten ea 303 
Stalls and ‘Ties for Cows 24. cscmieas ca. eee 183 
State Collection’ of “Insects! Jou.2. cc. ic Go Gene 56 
State. Dairy ; Meeting, report Of «2c. Psc.0s. 0. ss ee ee 119, 203 
state Entomologist, exhibit of, at’ state fairs.:... ..00aen eee 56 
— lecture “work 208s. Ao iis agitvs casiotidestotun ciclo eee 65 

— report (Of keds. enlace kinins SRR earet eee ee eee 45 
Statistics of Agriculture an Maine: a2. a. a. eee 10, 16, 42 
Stock, : qurdgine 9O8 .,. iiic5 Foie esis’ e sdea bese neice eine te 130 
Strawberries and “their. ‘Culture cs. .a0y.o.. 05. See eee Pom., 90 
— in orchards. ¢o...0 {3h eee eee ee Pom., 89 
=Jand . adapted: “to. ....5)..c3 se sesceiere ee eR ee ee Pom., gt 

—— TT ChE GE s/n.) vcciaysince'o sae elon eee Bese. Pom., 97 

= picking: and/ marketing «of. ) <<, o.k4- 6a. he eee Pom., 98, 108 
—preparation of ground for ...........- rs are 6 Shs Pom., 91 
SOI HOP Wed. Risa weiss 4 oe ee One > Oe eee Pom., 91 
—=VATIETIES TOL. Geaeiuiete felons bie Se bic eee eee Pom., 94 

= wintertkillings Of “2c..225 33. Satceath eae eee eee Pom., 97, 107 


ANALYTICAL SUBJECT-INDEX. 147 


PAGE 
Peawuerty sedapted to. all Climates: . ic c0deec aes ace cwsins casi Pom., 90 
STUN ClntaVMeP TSEC US ia 5 saptct hen ar acraie Pataion celery Saves shear ey aysem lees Ma Le Pom., 100 
SUGAWIDCEDVEMIACK ARE! sap cies stats tacrclive, tis waits atdlateys spe shes) Ua) s/arel meq are Pom., 99 
Pee peniy tants, HOCMIE OT is. sr Sade oi oa ne a cleaie «doje ha os Pom., 93, 97 
sx GSC Oe Sg See rene dee nn Peni ene as Pom., 94 
create PEANUT Teas 0-o) tgs wingers a ateg ns sai ial ahs F's, oasis Pom., 92, 96, 106 
SEI TTCm O Lat SLUTS ice orc) 12 < ajats s,0\s eee chaleisiors eis sistas wre, ose. 0) es Pom., 92 
SEE DERTY MetnTers, Palins Of .. - 0.0 s.iia view aie doi ed vee wails Pom., 107 
SeoilOreake. - Ss EEN, 02:0 aca eg Ay ed ah ra eR Pom., 52, 54, 79 
See eC Le CE MOMES © tc 8c 58 vic CA gce ooh dae seas Sate meiee aes 268, 270 
remem LT Me ATITIITIO..” SCALISEICS “OL Saye cots <.00\-) are) chew w loleruofeiaye) own epee 125 
Sweet Corn, opportunity for seed improvement in............ 261 
RMIT ET ALTE oa. siee'cs se c.creiaktaters clcleia bale nye a clagia snes ne 4 
arama MMS T UR ON GAT CG 52250 lo. ie eo «Vas is eve? vin. 0 oe era s eteergueloratey a Oe 117, 347,375 
BamrearVRa TeV EMEC 873 4.5) ait ae So ciel c a'avw’ «ove, cafe shen’ w S-BUS ah Va ini) 8 evap aicte 336 
DMNA Ga Bre wie 5. ys a eee ee 9 ae oes bow ehe wm ab, a Gelole Bar ateml oan 376 
Meetotont tot LREES. fficok. aus pee wea es ree 2am as oto aie oimunratete wee 347, 422 
Memarsticde Piatt Bue 2.05 Gdn cots cc nn ciesisermncr ocdeaces skeen 374 
iemajey Farming, disadvantages Of ©........2.00+.0s<o%sse00 00 99 
TLE US) ES a EE Ren err ere 361 
Wehacco Decoction ........ a id isha ed eos cava eee! ep ae 436 
Tolman Sweeting as a Stock for Grafting on................ Pom., 83 
Seemetces: (keeping “Os in) WIMTET . < aias saosin a vniere'ns a meds awe 171 
erarcccinic stor (OlOVER © Gals vind atistuns tpeare ees os nbarbaeemes 96 
Meee, Wes: A: katte an ye Ricci aatooe sax kway Sah oemaatonte 48 
Dinter EMT E! Rg See io guid: Velvia el bale ca Sin DSaclo wake ena gy ae we 411 
Deepika: UOTE TE" NOEL, oa 05,5 viz eu don aian la 5 wetersveteratm Wales eta le ea eee 94 
—restoration of, to soils, by use of green manures....... 95 
Pete ereleapiiet oWMOE I. os. c.c2 0 -ante ie gre tcaiarerc a alain m o0ere Mig-anel eee ae 358 
Mette mlitiniay OCCAY: .). 0.5 /or0'e.5 aie or ste oyape\eocvatevenebefanaiateraya see saieiorer seed 409 
RWVtetrel men UAW ED Eye) cs < cist venovs tssotel Siece anccss ave shores tustcienaratey a or etavetolnerere Pom., 95 
Peemein bee sAtiinial BDOGY 25 Safe % ce oars etre cw Safe she vee eee 166, 168 
Seeee OO ya TOT) WAITS? (s ia)ecs ainsi cld © avciste ars ofereamyatecn eters 180 
Waterford and Norway Dairy Testing Association ........... 20 
Waterville Dairy Improvement Association .................- 20, 23 
Mer IES Sera: wih okey é evar lala hake Seoyaoane 2 sel ws Spa etsia a orploue saute te Pom., 74 
West Penobscot Dairy Testing Association ..............55+: 23,22 
Pnale-on ooap. as at. INSeCticide., oo ic)e sci. secre wrote ae ame nei 435 
Wheat tests of different varieties Of <2. 6... iccues cecewarscoes 267 
White Grub. See May Beetle. 
Wamre-marced ‘Tussocik Moth. oacckscce ob ici esac cee enaev'nee 349 
Nratidbnealcss vial ie" 10 fet aeveys:a/ocsice eras le oeisceererslyn Sac vic Susie hele oats 385 
Windfalls and Other Refuse Fruit, proper care of........ 371, 373, 424 
ouater Vy neat. ctlttire of, i Maine: ... 2 6. 2. ws, Se ses seca cs 268 
Wisconsin Agricultural Experiment Station Association ....... 278 
——WOrk Of, iff SECM IMPFOVEMENE. . i266 ss dares os ok iors loo 278 
Mee MeStrOvinic:  EUIGE cc jolc cc aistetele ais Tajaiavs cies asi <ie +s ale onteroitie' ie 418 


Woolly Aphis of the Apple. See Apple-root Plant Louse. 
Yellow-necked Apple-tree Caterpillar ...............seecneees 48, 342 


~~ 


\ 
* 
, 
os 
ues 


«*=te eels 


ot 
seu 4) 


rt) Se 


sg y + Ae 
ote es 


cllt re 
ley se coterie Ese 


., tgiteht A gnites? "dg 
shithastel, aap 

to. waite? rusts Mion ] 

20339 “alt ew 

welt ae 

ee te ir 
vik 1oQMig) dT safle OAM 
cere SHERI os ED ee 
yontm ‘gisadisa 2? Tie sired 
lostngrotgay th hase Re ae 
bah tne ee ea ee eee meee | tis! 
jail footsigg A as&. sige Reser ae , 
valiawisl)> cA a Ge 


rer 

“~ f 
— # 

: . 

: 
C 
: 

a a 

‘ 


2 


A 


8 4660 


SA 
\ 
N\ 


\ 


WY 
AN 


s 


ee OTOL De oI RIO I II 


<I ILD ALLA DAL PIA ADDL LP AAA pa D Go td tat eh aa gs aise, 


LG 


Z 


titty 


LZ 


Leg 


LiL 


\ 


. 


. 


AN 


SS 


‘S 


ia 


itis, 
Sa, 


y 


\ 


Zy 
LLG E, 
tise 


Ltd dd daa laiuee) 


Ba 


GI 


Sate, 


a 


WW 


\ 
Ss 


\ 


RK 


AX 


